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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device capable of narrowing a horizontal width of a 
liquid crystal display panel in the use of an external driver 
IC. 

SOLUTION: This device comprises a liquid crystal display 
panel 10 consisting of a plurality of pixels two- 
dimensionally disposed at intersections of a plurality of 
rows of gate lines and of a plurality of columns of signal 
lines wired in the fomri of a matrix, and a plurality of driver 
ICs 14-1, 14-2,... for supplying a predetermined voltage to 
each pixel in the liquid crystal display panel 10 via a 
plurality of columns of the signal lines. The number of 
respective output pins of the driver ICs 14-1, 14-2,... is 
set to an aliquot part of the total number of the signal 
lines so that no fractions occur in the signal lines. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display which comes to carry out two-dimensional arrangement of two or more pixels at the 
crossing of the gate line for a multi-line and the signal line for two or more trains which were wired in the shape 
of a matrix, It has two or more driver circuits which give signal potential to each pixel of said display through the 
signal line for said two or more trains. In case each number of output terminals is set as the same number and 
arranged in order with each and correspondence relation of a signal line for said two or more trains, when a 
fraction comes out of said two or more driver circuits to the signal line for said two or more trains, The liquid 
crystal display characterized by setting the one number of output terminals in said two or more driver circuits as 
said fraction. 

[Claim 2] Said two or more driver circuits are liquid crystal displays according to claim 1 characterized by being 
the driver IC allotted to the exterior of a transparence insulating substrate in which said display is formed. 
[Claim 3] The liquid crystal display characterized by equipping the crossing of the gate line for a multi-line and 
the signal line for two or more trains which were wired in the shape of a matrix with the display which comes to 
carry out two-dimensional arrangement of two or more pixels, and two or more driver circuits which give signal 
potential to each pixel of said display through the signal line for said two or more trains, and setting each number 
of output terminals of two or more of said driver circuits as the divisor of the total number of the signal line for 
said two or more trains. 

[Claim 4] The liquid crystal display according to claim 3 characterized by each number of output terminals of two 
or more of said driver circuits being the same number. 

[Claim 5] The liquid crystal display according to claim 3 characterized by each number of output terminals of two 
or more of said driver circuits being the exponentiation of 2. 

[Claim 6] Said two or more driver circuits are liquid crystal displays according to claim 3 characterized by being 
the driver IC allotted to the exterior of a transparence insulating substrate in which said display is formed. 
[Claim 7] The liquid crystal display according to claim 3 characterized by having the store circuit which 
memorizes -temporarily. the. data for-writing in said two or more driver, circuits, and the .control, circuit controlled. in- 
order to write separate data in coincidence from, said store circuit to said two or more driver circuits. 
[Claim 8] The liquid crystal display according to claim 4 characterized by determining each several n output 
terminal of two or more of said driver circuits as the basis of the specified frame size with the number of wiring 
which can wire the wiring field of the frame part when the size of the frame part which adjoins said display is 
specified. 

[Claim 9] The number of said driver circuit is a liquid crystal display according to claim 8 characterized by being 
set as a N/n individual when setting to N the total number of the signal line for said two or more trains decided by 
means of displaying. 

[Claim 10] The liquid crystal display according to claim 3 characterized by having the time division switch which 
gives the signal potential outputted from each of two or more of said driver circuits to the signal line for said two 
or more trains in time sharing/* : .-v — ; : v - • -- ■ 

[Claim 11] The signal output wave of two or more of said driver circuits is a liquid crystal display according to 
claim 10 which starts, falls and is characterized by the symmetrical thing to both time-axes. 
[Claim 12] The liquid crystal display according to claim 10 characterized by the number of time sharing of said 
time division switch being 3. 

[Claim 13] The period chosen with said time division switch is a liquid crystal display according to claim 12 
characterized by being 1/3 or less period of a horizontal scanning period. 

[Claim 14] Two or more of said build up time and falling time amount of a driver circuit are a liquid crystal display 
according to claim 13 characterized by being below the period chosen with said time division switch. 
[Claim 15] The blanking period produced between the selection periods of said time division switch is a liquid 
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, crystal display according to claim 13 characterized by being or less (selection period x3 of a horizontal scanning 
period-time division switch) / 3. 

[Claim 16] Said two or more driver circuits are liquid crystal displays according to claim .15 characterized by 
having the function to suspend actuation of the output circuit in said blanking period. 

[Claim 17] Said two or more driver circuits are liquid crystal displays according to claim 12 characterized by 
generating signal potential which amends the curve of the electrical-potential-difference-transmission property of 
R (red), G (green), and G (blue). 

[Claim 18] The liquid crystal display according to claim 12 with which the signal line chosen as the 1st by said 
time division switch is characterized by the signal line with which the signal line from which it is chosen as blue 
and the 2nd is chosen as green and the 2nd being red in 1 H (H is horizontal scanning period) reversal drive or a 
1 H common reversal drive. 

[Claim 19] The liquid crystal display according to claim 10 with which the signal line chosen as the 1st by said 
time division switch is characterized by the signal line with which the signal line from which it is chosen as red 
and the 2nd is chosen as green and the 2nd being blue in a dot reversal drive. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . .. .. . . .. . 

[Field of the Invention]? Especially this invention relates to the matrix mold liquid crystal display which comes to 
prepare the driver circuit which gives signal potential to each pixel as an external circuit of a liquid crystal, display 
panel about a liquid crystal display (LCD;Liquid Crystal Display). 

[0002]. ; . . , ..-:. ,.; . " • - ■•■= - : .■ 

[Description of the Prior Art] As for the liquid crystal display used, for the personal computer, the word processor, 
etc., the matrix mold serves as the main force. This matrix mold liquid crystal display is excellent in the field of a 
speed of response or. image quality, and is turning into the optimal display for colorization in recent years. 
Nonlinear components, such as a transistor or diode, are used for each pixel of a liquid crystal display panel in 
this kind of indicating equipment. Specifically, it has the structure in which the thin film transistor (TFT^hin film 
transistor) was formed ; on the glass substrate. 

[0003] By the way, the configuration which prepared especially the driver IC which impresses a predetermined 
electrical potential difference to each pixel , in the exterior of a liquid crystal display panel in the large-sized liquid 
crystal display is taken; And the output of an external driver IC and the signal line of a liquid crystal display panel 
usually serve as correspondence relation of 1 to 1. That is; the output voltage from each output terminal of a 
driver IC is given to the signal line which corresponds as it is. 

[0004] In the liquid crystal display of XGA (extended graphics array) means of displaying which follows/for : 
example, has 1024 signal lines, i.e., 3072 (= 1024x3) books, for every color of R (red), G (green), and B (blue), when 
it is going to connect the existing general-purpose driver IC which has 120 output pins (output terminal) as 
opposed to each signal line, 26 driver ICs will be needed in total. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if a general-purpose driver IC is used to the signal line it is 
decided by means of displaying that the total number will be as mentioned above, that the number of pins of a 
driver IC remains will occur. For example, when 26 general-purpose driver ICs with 120 output pins are used to 
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3072 'signal lines, the output pin of the driver IC arranged at the end will remain [ only 48 (- 120x26-3072) 
individual ]. 

[0006] And since the excessive pin part in the output pin of a driver IC 101 serves as an excessive connection 
field which does not contribute to image display and the frame part of right and left of the liquid crystal display 
panel 102 will be occupied as shown in drawing 37 when it thinks from a viewpoint of the size of a liquid crystal 
display panel, the horizontal size of the liquid crystal display panel 102 will increase, consequently it becomes the 
hindrance of miniaturization of the whole liquid crystal display. In addition, in drawing 37 , a driver IC 101 is 
connected to each of a signal line in the connection part 104 on the liquid crystal display panel 102 through the 
flexible cable 103. 

[0007] Moreover, in performing color display accompanied by gradation, the configuration of the output-buffer 
circuit which outputs the electrical potential difference impressed to the thin film transistor of each pixel, or a 
gradation control circuit becomes complicated, and the driver IC itself will become expensive. It is useless to use 
in the condition that the circuit part corresponding to the surplus output pin does not contribute such an 
expensive driver IC to a display at all, and it leads also to the cost rise of a liquid crystal display. 
[0008] This invention is made in view of the above-mentioned technical problem, and the place made into the 
purpose is to offer the liquid crystal display which enabled horizontal narrow-width-ization of a liquid crystal 
display panel, when using an external driver IC. 
[0009] 

[Means for Solving the Problem] The display which comes to carry out two-dimensional arrangement of two or 
more pixels at the crossing of the gate line for a multi-line where the liquid crystal display by this invention was 
wired in the shape of a matrix, and the signal line for two or more trains, It has two or more driver circuits which 
give a predetermined electrical potential difference to each pixel of this display through the signal line for two or 
more trains. In case each number of output terminals is set as the same number and arranged in order with each 
and correspondence relation of a signal line for two or more trains, when a fraction comes out of two or more of 
these driver circuits to the signal line for two or more trains, the one number of output terminals in two or more 
driver circuits is set as the above-mentioned fraction. 

[0010] Finally in the liquid crystal display of the above-mentioned configuration, a fraction does not arise in . a 
signal line to two or more, driver circuits by setting the one number of output terminals in two or more driver 
circuits as the fraction of a signal line. Therefore, since it can connect with each of a signal line, without making 
the output terminal of a driver circuit remain, in a display, the excessive connection field which does not 
contribute to image display is not generated. 

[001 1] Other liquid crystal displays by this invention equip the crossing of the gate line for a multi-line and the 
signal line for two or more trains which were wired in the shape of a matrix with the display which comes to carry 
out two-dimensional ^rangeme 

predetermined electrical, potential difference to each pixel of this display through the signal line for two or more 
trains, and set each number of output terminals of two or more of these driver circuits as the divisor of the total 
number of the signal line for two or more trains. 

[0012] In other liquid crystal displays of the above-mentioned configuration, in case the number of output 
terminals of a driver circuit is set up, each number of output terminals is set as the divisor of the total number of 
a signal line, and the driver circuit of the number decided by this number of output terminals is arranged. Thereby, 
in a signal line, a fraction does not arise to two or more driver circuits. Therefore, since it can connect with each 
of a signal line, without making the output terminal of a driver circuit remain, in a display, the excessive 
connection field which does not contribute to image display is not generated. 
[0013] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt of 
operation of this invention. 

[0014] Drawing 1 is the plugging chart of the liquid crystal display section in the matrix mold liquid crystal display 
concerning this invention. The signal line 12-1 for two or more trains, 12-2, 12-3, and .. are wired in the shape of 
a matrix on the surface of liquid crystal with the gate line 11-1 for a multi-line, 11-2, 11-3, and ..... and this matrix 
mold liquid crystal display has the structure where the back light has been arranged at the rear-face side of that 
liquid crystal. And the crossing of a signal line 12-1, 12-2, 12-3, and .. becomes the gate line 1 1-1 , 1 1-2, 1 1-3, 
and .... with a pixel, and the liquid crystal display panel (display) 10 is formed. About the configuration of this pixel, 
it mentions later. 

[0015] It connects with each outgoing end of the line to which, as for one edge each, the vertical-drive circuit 13 
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, corresponds of the gate line 11-1 for a multHine, 1 1-2, 11-3, and ..... respectively. The vertical-drive circuit 13 is 
formed of the thin film transistor on the same substrate as the above-mentioned liquid crystal display panel, and 

performs a vertical scanning by giving a scan pulse in order to the gate line 11-1, 11-2, 11-3, and and 

choosing each pixel per line. In addition, although considered as the configuration which allots the vertical-drive 
circuit 13 only to one side of the liquid crystal display panel 10 in this example, of course, you may be the 
configuration allotted to the both sides of the liquid crystal display panel 10. 

[0016] Moreover, two or more driver ICs 14-1 which impress the predetermined electrical potential difference 

according to image data to a signal line 12-1, 12-2, 12-3, and 14-2, 14-3, and .. are prepared as an external 

circuit of the above-mentioned liquid crystal display panel 10. The digital image data which enables the display of 
512 or more colors with 8 or more gradation is inputted into two or more driver ICs 14-1, 14-2, 14-3, and .... 
[0017] Drawing 2 is the circuitry Fig. of a pixel. Each pixel 20 consists of a thin film transistor 21, addition 
capacity 22, and liquid crystal capacity 23 so that clearly from this drawing. The gate electrode is connected to 

the gate line 11-1, 11-2, 1 1-3, and and, as for the thin film transistor 21, the source electrode is connected to 

a signal line 12-1, 12-2, 12-3, and ... respectively. 

[0018] In this pixel structure, the liquid crystal capacity 23 means the capacity generated between the pixel 
electrode formed by the thin film transistor 21 , and the counterelectrode formed corresponding to this. And the 
potential held at this pixel electrode is written in with "H" or the potential of "L." Here, "H" shows a high-voltage 
write-in condition, and "L" shows a low-battery write-in condition. 

[0019] An alternating current drive is realizable by setting the potential (common potential VCOM) of a 
counterelectrode as DC potential of 6V, and fluctuating a signal level periodically with 1 field period by the high 
voltage H and the low battery L to this on the occasion of the drive of liquid crystal. This alternating current drive 
can decrease a polarization operation of a liquid crystal molecule, and becomes possible [ preventing 
electrification of the insulator layer which exists in electrification of a liquid crystal molecule or an electrode 
surface ]. 

[0020] On the other hand, in a pixel 20, if a thin film transistor 21 will be in an ON state, while the permeability of 
the light in liquid crystal will change, the addition capacity 22 is charged. By this charge, it is held until a thin film 
transistor 21 will be [ the light transmittance condition in the liquid crystal by the charge electrical potential 
difference of the addition capacity 22 ] in an ON state next, even if a thin film transistor 21 will be in an OFF 
state. By such method, improvement in image quality in the image of the liquid crystal display panel 10 is achieved. 
[0021] Drawing 3 is the block diagram of a driver IC 14-1, 14-2, 14-3, and .... showing an example of an internal 
configuration. These driver ICs have the level shift register circuit 31, the sampling switch group 32, a level shifter 
33, the data latch circuit 34, and the digital-to-analog circuit 35, and have the composition of incorporating the 5- 
bit digital image data data1-data5 and supply voltage Vdd and Vss from the both sides in the shift direction of the 

level shift register circuit 31, for example, in this example so that clearlyJrom drawing 3 .. . .; .-. ^J.^S 

[0022] In the driver IC 14-1 of the above-mentioned configuration, 1 4-2, 1 4-3, and the level shift register . 
circuit 31 performs a horizontalscanning (train scan) by carrying out the sequential output of the horizontal 
scanning pulse. Each of the sampling switch in the sampling switch group 32 answers a horizontal scanning pulse 
from the level shift register circuit 31, and carries out the sequential sampling of the digital image data datal- 
dataS inputted. 

[0023] A level shifter 33 carries out the pressure up of the digital data of 5V sampled by the sampling switch 
group 32 to the digital data of liquid crystal driver voltage. The data latch circuit 34 is memory which accumulates 
the digital data by which the pressure up was carried out by the level shifter 33 by 1 level period. The digrtal-to- 
analog circuit 35 changes and outputs the digital data for 1 level period outputted from the data latch circuit 34 
to an analog signal. 

[0024] In the liquid crystal "display of a configuration of having mentioned above, the place by which it is 
characterized [ of this invention ] is in each and the configuration of a connection part with two or more driver 

ICs 14-1 of the signal line 12-1 of the liquid crystal display panel 10, 12-2, 12-3, and 14-2, 14-3, and each 

output pin (output terminal) of .. Below, the concrete operation gestalt is explained. 

[0025] First, it explains using drawing 4 about the 1st operation gestalt applied, for example to the liquid crystal 
display of XGA means of displaying. 

[0026] In the XGA display, the liquid crystal display panel 10 has 1024 signal lines, i.e., 3072 (= 1024x3) books, 12- 
1, 12-2, 12-3, and .... for every color of R, G, and B. On the other hand, it considers as the thing of a signal line 
12-1, 12-2, 12-3, and .. arranged in order corresponding to each using a general-purpose driver IC with 120 
output pins as a driver IC 14-1, 14-2, 14-3, and .... 
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[002?] Supposing it arranges 25 general-purpose driver ICs with 120 output pins at this time, the fraction of 72 (= 
3072-120x25) books will appear in a signal line. Then, a total of 26 driver ICs 14-1 which contain the driver IC 
concerned as a driver IC which bears 72 signal lines of this fraction not using a general-purpose driver IC with 

120 output pins but using a driver IC with 72 output pins, 14-2, 14-3 14-26 It is made to arrange in order 

horizontally. 

[0028] The driver IC with these 72 output pins is the driver IC 14-26 arranged the 26th in case a driver IC is 
arranged in order, as shown in drawing 4 . It is used by carrying out. Namely, other 25 driver ICs 14-1, 14-2, 14- 

3 14-25 The number of the signal line assigned is the 26th driver IC 14-26 to being 120. The number of the 

signal line assigned becomes 72. 

[0029] 26 arranged driver ICs 14-1, 14-2, 14-3 , 14-26 [ thus, ] Each output pin is connected to each of a 

signal line 12-1, 12-2, 12-3, and .... in the connection part 16 on the liquid crystal display panel 10 through the 
flexible cable 15. It comes to impress a predetermined electrical potential difference to each pixel through these 
signal lines 12-1,1 2-2, 1 2-3, and .... 

[0030] [ as mentioned above, when the number of output pins uses the general-purpose driver IC of the same 
number as a driver IC 14-1, 14-2, 14-3, and .... ] In case [ of a signal line 12-1, 12-2 12-3, and .... ] it arranges in 
order with each and correspondence relation, when a fraction comes out of these driver ICs to a signal line, It can 
connect with each of a signal line, without a fraction's not arising in a signal line finally, but making the output pin 
of a driver IC remain in the thing of a driver IC 14-1, 14-2, 14-3, and .... for which the one number of output pins 
is set as the fraction. Consequently, on the liquid crystal display panel 10, the excessive connection field which 
does not contribute to image display is not generated. 

[0031] In addition, in this operation gestalt, although the location where the driver IC which bears a part for the 
fraction of a signal line is arranged was made into the last (this example the 26th), it is also possible for it not to 
be restricted to this and to arrange in which location. Moreover, it does not pass over the numeric value shown by 
this example to an example, and it is not limited to these numeric values. 

[0032] Next, it explains using drawing 5 about the 2nd operation gestalt applied, for example to the liquid crystal 
display of XGA means of displaying. 

[0033] In the XGA display, the liquid crystal display panel 10 has 1024 signal lines (3072 [ i.e., ]) 12-1, 12-2, 12-3, 
and .... for every color of R, G, and B, as point ** was carried out. Although two or more driver ICs 14-1, 14-2, 
14-3, and .. are arranged to these 3072 signal lines 12-1, 12-2, 12-3, and .... At this time, a driver IC 14-1, 14-2, 
14-3, and the number of output pins of .... are set as the divisor of a signal line 12-1 , 12-2, 12-3, and the total 
number (namely, the number of level display dots) of .. 

[0034] In an XGA display, since [ of a signal line 12-1, 12-2, 12-3, and .... ] the total number is 3072, it is set as 
512 (= 29) books a driver IC 14-1 ,.14-2, 14-3, and whose .. it is the divisor of 3072 about the number of output 
..pins r and.are the..expon 

IC of six (= 3072/512) individuals to be needed, and just to arrange this six driver IC 14-1, 1 4-2; 1 4-3, 1 4-6 in 
order by this, with a signal line 12-1, 12-2, 12-3, and each and correspondence relation of .. 
[0035] Six arranged driver ICs 14-1, 14-2, 14-3, 14-6 [thus, ] Each output pin is connected to each of a 
signal line 12-1, 12-2, 12-3, and .... in the connection part 16 on the liquid crystal display panel 10 through the 
flexible cable 15. It comes to impress a predetermined electrical potential difference to each pixel through these 
signal lines 12-1, 12-2, 12-3, and .... 

[0036] As mentioned above, in case [ of a driver IC 14-1, 14-2, 14-3 and .... ] the number of output pins is set up 
Each number of output pins by arranging the driver IC of the number of a signal line 12-1, 12-2, 12-3, and .... 
which sets it as the divisor of the total number and is decided by this number of output pins A fraction does not 
arise in a signal line, but it can connect with each of a signal line, without making the output pin of a driver IC 
remain. Consequently, on the liquid crystal display panel 10, the excessive connection field which doesnot 
contribute to image display is not generated. 

[0037] In addition, it does not pass over the numeric value shown by this example to an example, and it is not 
limited to these numeric values. Here, as there was little number of a driver IC, when it is advantageous to low- 
cost-izing, conversely and a fault occurs in a part of circuit, there is an advantage that it can respond by 
exchanging only IC containing the fault. Therefore, what is necessary is to face setting up the number of output 
pins of a driver IC, and just to make it decide in consideration of the number of the driver IC decided by the 
number of output pins etc. 

[0038] Moreover, although this operation gestalt explained the case where it applied to an XGA (1024 pixels x 768 
pixels) display, it cannot be overemphasized that it is applicable also to other means of displaying, for example, an 
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NTSO (640 pixels x 480 pixels) display, a VGA (800 pixels x 600 pixels) display, a SXGA (1280 pixels x 1024 pixels) 
display, and a UXGA (1600 pixels x 1400 pixels) display. 

[0039] Furthermore, in each above-mentioned operation gestalt, although the case where each output pin, and a 
signal line 12-1, 12-2, 12-3 and .. applied to the liquid crystal display of the external driver IC 14-1, 14-2, 14-3, 
and .... which has the correspondence relation of 1 to 1 was taken and explained to the example, it is applicable 
also to the liquid crystal display which is not in the correspondence relation of 1:1. That is, in the liquid crystal 
display using the so-called time-sharing driving method, there are no output pin and signal line of an external 
driver IC in the correspondence relation of 1:1, and they can be applied also to this kind of liquid crystal display. 
[0040] It is the drive approach which makes two or more signal lines one unit (block), forms a time division switch 
by making two or more signal lines into one unit at a liquid crystal display panel while outputting the signal given 
to two or more signal lines in this 1 division block from a driver IC by time series, carries out time sharing of the 
signal of the time series outputted from a driver IC with these time division switches to the time-sharing driving 
method here, and is given to two or more signal lines one by one. By using this time-sharing driving method, the 
number of output pins of a driver IC is reducible. 

[0041] Drawing 6 is the plugging chart of the liquid crystal display section in the matrix mold liquid crystal display 
which used the time-sharing driving method. The signal line 42-1 for two or more trains, 42-2, 42-3, and are 
wired in the shape of a matrix on the surface of liquid crystal with the gate line 41-1 for a multi-line, 41-2, 41-3, 
and and this matrix mold liquid crystal display has the structure where the back light has been arranged at the 
rear-face side of that liquid crystal. And the crossing of a signal line 42-1, 42-2, 42-3, and .. becomes the gate 
line 41-1, 41-2, 41-3, and .... with a pixel, and the liquid crystal display panel 40 is formed. This pixel has 
composition shown in drawing 2 . 

[0042] It connects with each outgoing end of the line to which, as for one edge each, the vertical-drive circuit 43 
corresponds of the gate line 41-1 for a multi-line, 41-2, 41-3, and respectively. The vertical-drive circuit 43 is 
formed of the thin film transistor on the same substrate as the above-mentioned liquid crystal display panel, and 

performs a vertical scanning by giving a scan pulse in order to the gate line 41-1, 41-2, 41-3, and and 

choosing each pixel per line. 

[0043] Moreover, two or more driver ICs (only the 1st step of the driver IC 44 is shown in drawing 6 ) which 
impress the predetermined electrical potential difference according to image data to a signal line 42-1, 42-2, 42-3, 
and .... are prepared as an external circuit of the above-mentioned liquid crystal display panel 40. The digital image 
data which enables the display of 512 or more colors with 8 or more gradation is inputted into this driver IC 44. 
The driver IC 44 has composition shown in drawing 3 . 

[0044] And IC for a dot reversal drive is used as a driver IC 44. This driver IC 44 outputs the signal level which 
potential reverses for every odd number of each output terminal, and even number, in order to realize a dot 
^reversal drive. Af.dot reversaL drive, is. t^ 
difference impressed to. an . adjoining dot (pixel), and it considers, as the good driving method. here at the 
improvement in image quality. 

[0045] That is. since the diving potential from the signal line which originates in the cross capacity of a signal line 
and a gate line by making into reversed polarity the electrical potential difference impressed to an adjoining pixel 
by dot reversal drive is canceled, pixel potential is stabilized, it comes to be inputted and the flicker at the time of 
a liquid crystal display is mitigated, image quality can be improved. 

[0046] Further, in order to realize a time-sharing drive, a driver IC 44 makes two or more signal lines one unit, and 
has composition which outputs the signal given to the signal line of these plurality by time series. Corresponding 
to this, the analog switch (a time division switch is called hereafter) 46 of CMOS, PMOS, or an NMOS 
configuration is formed between a signal line 42-1, 42-2, 42-3, and .. with output Rhine 45-1 of a driver IC 44, 45- 
2, 45-3, and .... - :z " - ■ ' v 

[0047] An example of the connection configuration of the time division switch 46 in 3 time-sharing drives 
corresponding to R, G, and B is shown in drawing 7 . In this 3 time-sharing drive, from each output terminal of a 
driver IC 44, the signal level for 3 pixels of R, G, and B is outputted through output Rhine 45-1, 45-2, 45-3, and .... 
in order by time series. 

[0048] As shown in the timing chart of drawing 9 , specifically as a signal output of a driver IC 44 In output Rhine 
45-1, from the ODD terminal 1, the signal of each pixel of R1, G1, and B1 The signal of each pixel of R2, G2, and 

B-2 is outputted to the condition [ signal / of each pixel of R3, G3, and B3 ] from the ODD terminal 2 from the 

EVEN terminal 1 in output Rhine 45-3 at output Rhine 45-2. 

[0049] Between output Rhine 45-1 , three signal lines 42-1 , 42-2, and 42-3, on the other hand, a time division 
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switch 46-1, 46-2, and 46-3 Between output Rhine 45-2, three signal lines 42-4, 42-5, and 42-6, a time division 
switch 46-4, 46-5, and 46-6 Corresponding to 3 time sharing, three time division switches are formed at a time in 

the condition [ 9 / time: division switch 46-7 46-8, and / 46-] to output Rhine of one between output Rhine 

45-3, three signal lines 42-7, 42-8, and 42-9. 

[0050] Here, the concrete configuration of 1 set of some time division switches 46-1 , 46-2, and 46-3 is explained 
using the circuit diagram of drawing 10 . 

[0051] A PchMOS transistor and a NchMOS transistor consist of a CMOS analog switch (transmission switch) 
which comes to carry out parallel connection, and a time division switch 46-1, 46-2, and 46-3 are formed of the 
thin film transistor on the same substrate as the liquid crystal display panel 40. And each input edge of three time 
division switches 46-1, 46-2, and 46-3 is connected in common, and the common node is connected to output 
Rhine 45-1. 

[0052] Thereby, the signal potential outputted by time series is given to each input edge of three time division 
switches 46-1/46-2, and 46-3 via output Rhine 45-1 from a driver IC 44. Each outgoing end of these time 
division switches 46-1, 46-2, and 46-3 is connected to one edge each of three signal lines 41-1, 41-2, and 41-3. 
[0053] Moreover, 2 per time division switch and a total of six control lines 47-1 to 47-6 are wired along the gate 
line 41-1, 41-2, 43-3, and the wiring direction of .... on the same substrate as the liquid crystal display panel 40. 
And two control-input edges of a time division switch 46-2 are connected to a control line 47^-3 and 47-4, and 
two control-input edges of a time division switch 46-3 are connected to a control line 47-1 and 47-2 for two 
control-input edges (namely, each gate of Nch and a PchMOS transistor) of a time division switch 46-1 a control 
line 47-5 and 47-6, respectively. 

[0054] In addition, although the connection relation of the time division switch 46-1 to six control lines 47-1 to 
47-6, 46-2, and 46-3 was explained, it has other time division switches 46-4, 46-5, 46-6,. and connection relation 
with the same completely said of .... here. 

[0055] The control signals S1-S3 for choosing three time division switches of each class, and XS1-XS3 are given 
from the outside to six control lines 47-1 to 47-6. However, control signals XS1-XS3 are reversal signals of 
control signals S1-S3. These control signals S1-S3, and XS1-XS3 are the signals for carrying out sequential ON 
of the three time division switches of each class synchronizing with the signal potential of the time series 
outputted from a driver IC 44. 

[0056] The time division switch 46-1 of these each class, 46-2, 46-3, 46-4, 46-5, 46-6, 46-7, 46-8, 46-9, and .... 
are formed in the liquid crystal display panel 40 of the thin film transistor of the top gate structure shown in the 
bottom gate structure or this drawing (b) shown in drawing 1 1 (a) with the transistor which constitutes the 
vertical-drive circuit 43. 

[0057] In the thin film transistor of the bottom gate structure shown in drawing 1 1 (a), the gate electrode 52 is 
formed..on a-.glass suhstrate:^ 

and the interlayer insulation film 55 is further formed on. it. Moreover, on the gate dielectric ifilnrv 53 of the side of 
the gate electrode 52, the source field 56 and the drain field 57 which consist of an N+ diffusion layer are formed, 
and the source electrode 58 and the drain electrode 59 are connected to these fields 56 and 57, respectively. 
[0058] In the thin film transistor of the top gate structure shown in drawing 11 (b), the polish recon layer 62 is 
formed on a glass substrate 61, the gate electrode 64 is formed through gate dielectric film 63 on it, and the 
interlayer insulation film 65 is further formed on it. Moreover, on the glass substrate 61 of the side of the polish 
recon layer 62, it is N+. The source field 66 and the drain field 67 which consist of a diffusion layer are formed, 
and the source electrode 68 and the drain electrode 69 are connected to these fields 66 and 67, respectively. 
[0059] These time division switches 46-1, 46-2, 46-3, 46-4, 46-5, 46-6, 46-7, 46-8, 46-9, and .... By answering 
the gate selection signals S1, S2, and S3 (seeing the timing chart of drawing 9 ) given from the outside, and being 
in an ON state one by one The sighal bf the time series outputted to output Rhine 45-1 , 45-2;. 45-3/and .... from 
a driver IC 44 is supplied to the signal line which carries out 3 time sharing to 1 horizontal-scanning period, and 
corresponds to it. [0060] In 3 time-sharing drives mentioned above, since the number of time sharing is odd, the 
dot reversal drive which a polarity reverses between the contiguity pixels of one line is performed so that clearly 
from drawing 8 . In addition, drawing 8 shows the write-in condition to each pixel of the signal level in 3 time- 
sharing drives shown in drawing 7 . In this drawing, a longitudinal direction shows the order of a scan, a lengthwise 
direction shows the order of actuation of a time division switch, respectively, and H shows the high voltage and L 
shows the write-in condition of a low battery, respectively. 

[0061] Moreover, the signal line from which the time division switch 46 became OFF will be in a hi-z state, it 
becomes easy to be influenced of foreign diving potential etc., and it is tended to change the potential of a signal 
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. -line in 1 drawing 6 , when inputting signal potential into a signal line 42-1, 42-2, 42-3, and .... from a driver IC 44. For 
this reason, since one pixel is not R, G, and B lot, in the case of 4 time sharing as shown, for example in drawing 
12 (A) etc., potential fluctuation of the signal line for every color is not fixed, and they cause an irregular color of 
a lengthwise direction. 

[0062] On the other hand, since potential fluctuation of the signal line for every color resulting from foreign diving 
potential etc. will become almost uniform if 3 time sharing of the three signal lines, R, G, and B, is carried out as 
shown in drawing 12 (B), it can avoid emphasizing some potential fluctuation. In other words, if it R Becomes, it is 
possible to make it predetermined signal potential by giving offset to R and the chrominance-signal data which will 
be supplied to a driver IC 44 since it will change by B if it B Becomes, G and if it G Becomes. Moreover, if it is 
fluctuation of the source potential in tolerance, the gap as a chromaticity signal will not be generated. 
[0063] The number of output pins of a driver IC 44 can be reduced by applying a time-sharing drive to a liquid 
crystal display so that clearly from the above explanation. In 3 time-sharing drives, since the number of output 
pins of a driver IC 44 is reducible to one third compared with the case where a time-sharing drive is not used, 
specifically, contraction-ization of the size of the direction of a pin out of a driver IC can be attained. 
[0064] If it is made to correspond to the numeric value of the 2nd operation gestalt when the case where the 
number of output pins of a driver IC 44 is set as the divisor of the total number of a signal line like the 2nd 
operation gestalt which carried out point ** is considered at this time, the divisor to the total number 3072 of a 
signal line will be set to 1536 (= 512x3). The excessive connection field which does not contribute to image 
display can be prevented from being generated in the connection part of a driver IC and a signal line by setup of 
this number of pins. 

[0065] Consequently, while being able to attain miniaturization as a liquid crystal display module, being stabilized 
and supplying good image quality by dot reversal drive from now on to the means of displaying which is in the 
inclination which a display pixel increases like SXGA (superXGA) or UXGA (ultraXGA), it becomes possible to 
realize multiple colorHzation of color display by the cheap liquid crystal display panel. 

[0066] In addition, in the above-mentioned operation gestalt, although XGA means of displaying was taken and 
explained to the example, the horizontal number of pixels can apply also like each means of displaying of the same 
SHXGA (super half XGA) and HXGA (half XGA). 

[0067] The specification of SHXGA means of displaying is 1024 pixel x480 pixel image display specification, and 
sets an aspect ratio to 32:15. It is characterized by the ability for this to display XGA specification signal and 
carry out the full indication of the VGA (video graphics array) specification, without carrying out horizontal 
scrolling. On the other hand, the specification of HXGA means of displaying is 1024 pixel x384 pixel image display 
specification, and sets an aspect ratio to 8:3. This is considered to be the portable remote terminal specification 
of XGA specification. 
. , . _ . [^ 

pixels so that clearly from : such display specification, each total number of a signal line: is 3072, and can be 
considered in common about the driver IC 44 which drives a signal line. 

[0069] By the way, in the field of the liquid crystal display, miniaturization of equipment, especially narrow-width- 
ization of a liquid crystal display panel are pushed positively in recent years. What is necessary is just to make 
size (for it to be hereafter called frame size for short) of the frame part of a liquid crystal display panel as small 
as possible, in order to realize narrow-width-ization of a liquid crystal display panel. Under the present 
manufacturing technology, the frame size of 4mm or less serves as an aim as an example. 

[0070] On the other hand, as a mounting method of the driver IC 44 which is the external circuit of a liquid crystal 
display panel, for example, when a TAB (Tape Automated Bonding) method is used, Since the pad size of TAB is 
about 2mm of present, in order to satisfy less than [ frame size 4mm ] It is necessary to hold down the size of 
the field with TAB, a time division switch 46-1 , 46-2, 46-3, 46-4, 46-5, 46-6, 46-7, 46-8, 46-9; and .... which 
wiring and connection of a between take to 2mm or less. 

[0071] Based on the above thing, the case of R, G, and B3 time-sharing drive is taken for an example, and the 
example about a setup of the number of a driver IC is explained to the basis of the 2nd operation gestalt which 
set the number of output pins of a driver IC as the divisor of the total number of a signal line below for every 
means of displaying. 

[0072] First, the case of the liquid crystal display of SXGA means of displaying is explained. The specification of 
SXGA means of displaying is 1280 pixel x1024 pixel, and since 1 pixel consists of 3 dots, R, G, and B, the total 
number (= the horizontal number of dots) of a signal line becomes 3840 (= 1280x3) books. 
[0073] On the other hand, with the present patterning technique, since wiring width of face is about 4 
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micrometers and wiring spacing is about 3.5 micrometers, an about 7.5 micrometers [ per wiring of one ] tooth 
space is needed. As point ** was. carried out, when 4mm or less is aimed at as frame size of a liquid crystal 
display panel, since the tooth' space permitted by wiring and connection is 2mm or less, the numeric value of 266 
(**2mm / 7.5 micrometers) book extent is drawn as a maximum wiring number which can wire a frame part. 
[0074] However, since the flexible cable which connects electrically between the output pin of a driver IC and 
time division switches to the pitch of the output pin of a driver IC since the wiring pitch of a signal line is larger 
will be divided into right and left by one half in the frame part of a liquid crystal display panel, it becomes the 
maximum and twice [ about ] (532 [ i.e., ]) the number (266) which can be maximum; wired as the number of output 
pins of a driver IC. 

[0075] In the case of SXGA means of displaying, it is 532 or less, and since it becomes conditions that it is the 
divisor of the number of signal lines (3840 lines), 320 are set up as the number of output pins of a driver IC, so 
that clearly from the above thing. And in 3 time-sharing drives, as the number of full force force pins of a driver 
IC, since 1/3 of the number of signal lines (3840 lines) is sufficient, by this example, four (= 1280/320) individuals 
are set up as the number of a driver IC. 

[0076] namely, in the liquid crystal display of SXGA means of displaying, when 3 time-sharing drives are taken As 
shown in drawing 1 3 , four driver ICs 44-1 to 44-4 which have 320 output pins respectively It will be arranged 
with spacing with the liquid crystal display panel 40 fixed on the external substrate (not shown) of another object, 
and will connect with a time division switch (not shown) in the connection part 1 6 of the frame of the liquid 
crystal display panel 40 through the flexible cable 15. 

[0077] Thus, in the liquid crystal display of SXGA means of displaying, if 3 time-sharing drives are not taken, for 
example, the general-purpose driver IC of 384 pins is used since the number of a driver IC can be managed with 
four pieces when 320 are set up as the number of output pins of a driver IC by taking 3 time-sharing drives, 
compared with the case where the driver IC of ten (= 3840/384) individuals is needed, 2/5 or less will be the 
standby power. 

[0078] Moreover, it leads also to the cost reduction of a driver IC. And since the number of pins of the driver IC 
beyond this is expected and a setup of the number of three or less driver ICs will also become possible in 
connection with it with an advance of an integrated-circuit technique from now on, reduction can be expected 
from that of power consumption and product cost. 

[0079] By the way, it decides on the horizontal scanning time amount of SXGA means of displaying as 21 .537 
microseconds, 15.63 microseconds, 12.504 microseconds, and 10.971 microseconds on specification. Under this 
specification, in order to realize the configuration of drawing 1 0 and drawing 13 .. it is necessary to double at 
10.971 microseconds which is the for example shortest horizontal scanning/time amount. 
[0080] Here, since it is the translation which performs 3 time sharing, it is necessary to choose by the time 
.amount :b.elow.;the^trichotom 

microseconds; For. 5.21. microseconds, if similarly horizontal: scanning time amount becomes for 21.537 . 
microseconds, and it will become for 15.63 microseconds for 7.179 microseconds, and it becomes for 12.504 
microseconds, it will become the sampling time for 4.1 68 or less microseconds. 

[0081] Moreover, in the timing chart of drawing 1 4 , about the standup of an output wave outputted from a driver 
IC 44 to a signal line, and falling time amount (slew rate), since it is necessary to end in the above-mentioned 
sampling time, it is necessary to make it smaller than a selection period. In addition, the standup of a driver IC 44 
and the definition of falling are time amount which potential displaces to 0% <=> 99.75%. As an example, when the 
signal amplitude of a signal line is 9V, it becomes the error which is 0.00225V. 

[0082] Moreover, after the time division switch of R is chosen, it is necessary to establish a blanking period at a 
period until the 2nd time division switch is chosen. This is to change the signal potential of non-selection-signal 
Rhine which potential decided. If selection-signal Rhine connected to the time division switch is enlarged, 
parasitic capacitance and wiring resistance will surely originate in this in ******, and delay will generate it in 
selection Rhine time amount Since an adjoining time division switch will turn on / turn off at coincidence, it 
becomes impossible then, to decide the signal potential of a non-choosing signal line; 

[0083] The wave form chart of drawing 1 5 showed this. In drawing 1 5 , (C) shows the signal output after a time 
division switch for the period when (B) chooses the period which chooses (A) with the time division switch in an 
input terminal with the time division switch within a liquid crystal substrate, respectively. Moreover, the case 
where a dotted line does not establish a blanking period for the case where a continuous line establishes a 
blanking period is expressed, respectively. 

[0084] In case the liquid crystal display of SXGA means of displaying is produced since it changes as the signal 
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potential of non-selection-signal Rhine which potential decided shows with an alternate long and short dash line 
when not establishing a blanking period (dotted line) so that clearly from drawing 1 5 (C) f as shown in the timing 
chart of drawing 1 4 , it is required to set up the blanking period below the horizontal time amount of (scan-time- 
selection time amount x3) / 3 (a), (b), and (c). Moreover, in a blanking period (c), as shown in the timing of drawing 
14 , the gate selection pulse which chooses the gate line of each stage must change. 

[0085] A time delay occurs also about this gate selection pulse, and the gate line which adjoins for this reason will 
turn on / turn off, and will cause fluctuation of pixel potential to coincidence. In order to prevent this, a blanking 
period is needed also for the change period of a gate selection pulse, Therefore, as a blanking period (c), if 
horizontal (scan-time-selection time amount x3) / 3 are insufficient, the time amount beyond it will be needed. In 
the drive circuit of the selecting switch possessed currently, the short blanking period is required for 40ns, and 
this serves as the minimum value. 

[0086] In the circuitry of the liquid crystal pixel shown in drawing 1 6 with the gate line 41-1, 42-2, 41-3, and .... 
Moreover, the capacity Cgs with a signal line (source line) 42-1 , 42-2, 43-3, 43-4, and .. which is parasitic in 
between, With Cs Rhine 48-1 which supplies the common electrical potential difference VCOM to the 

counterelectrode of a pixel, 48-2, 48-3, and between a signal line 42-1, 42-2, 43-3, 43-4, and .. With the signal 

line 42-1 resulting from the parasitic capacity Ccs, 42-2, 43-3, 43-4, and the diving potential from .... As shown in 
the wave form chart of drawing 1 7 , induction of the periodic fluctuation of a shake, Cs Rhine 48-1, 48-2, 48-3, 
and .. of the gate line 41-1, 42-2, 41-3, and .... is carried out. Consequently, a lateral cross talk occurs. 
[0087] This Cs Rhine 48-1, 48-2, 48-3, and the fluctuation potential [ .... ] of a shake are especially set to delta 
s1 , delta s2, and delta s3 which are shown in drawing 19 . delta s1, delta s2, and delta s3 are the potential 
difference of a cross talk generating field and a non-generating field here. If this potential difference delta s1, 
delta s2, and delta s3 is 70mV or less, it turns out that it is not judged as an image. That is, if the present 
condition and this are filled, it will not be judged as a lateral cross talk. 

[0088] In order to prevent periodic fluctuation of a shake, Cs Rhine "48-1, 48-2, 48-3, and .. of the gate line 41—1 
resulting from the capacity Cgs between this gate line-signal lines, and the capacity Ccs between Cs Rhine-signal 
lines, 42-2, 41-3, and as point ** was carried out, with the large-sized liquid crystal display, the dot reversal 
drive method which reverses the polarity between the adjoining pixels on the basis of a counterelectrode is 
adopted. In the case of this dot reversal drive method, build up time and falling time amount turn into time amount 
which a signal line 42-1, 42-2, 42-3, and .... cannot disregard compared with the conventional liquid crystal display 
connected to the output pin of a driver IC 44 by 1 to 1 . 

[0089] When the number of time sharing is 3, the time amount which stabilizes Cs Rhine 48-1, 48-2, 48^3, and .... 
drops to 1/3 over the past, and conditions become severe. It is necessary to lose the. cross talk of the 
longitudinal direction resulting from a shake of Cs Rhine 48-1, 48-2, 48-3, and .... especially as this cure. For that 
^ purpose, as shown, ih.lhe w^ 
is made into the symmetry to a time-axis, i.e., it is necessary to fall with build up time and to make time amount 
equal. 

[0090] Thus, in a dot reversal drive, since a part for fluctuation potential can be canceled with the signal of 
reversed polarity, by falling with the standup wave of a driver IC 44, and making a wave into the symmetry to a 
time-axis, fluctuation of the gate line 41-1, 41-2, 41-3, .... and Cs Rhine 48-1, 48-2, 48-3, and .. is almost lost. 
The time amount of Cs Rhine 48-1 , 48-2, 48-3, and .... by which potential is stabilized becomes short as small, if 
the amount of this fluctuation is small. 

[0091] The simulation result in the case of 17 inch SXGA means of displaying is shown in drawing 20 as an 
example. When it thinks from this simulation result, the time difference of 3taurise (starting) and 3taufall (falling) is 
understood that it is desirable that it is 500 or less ns. Thereby, it is necessary to fulfill the following conditions. | 
3taurise-3taufall|<=500hs or |2taurise-2taufall|<= — tau is fixed for 0.5 microseconds for 500ns here, 3tau 
expresses transition 0% to 90%, and 2tau expresses transition 0% to 86%, respectively. 

[0092] as what it starts, and falls with a wave here, and a wave expresses symmetric property to — 0% <=> 63% 
of variation rate — time amount and 0% <=> 86% of variation rate — time amount and 0% <=> 95% of variation rate 
— time amount and 0% <=> 98% of variation rate — time amount and 0% <=> 99.3% of variation rate — time 
amount and 0% <=> 99.8% of variation rate — it becomes conditions that time amount is the same. An example of 
the numeric value of the period in the case of producing the liquid crystal display of SXGA means of displaying to 
drawing 21 is shown. 

[0093] Next, the case of the liquid crystal display of UXGA means of displaying is explained. The specification of 
UXGA means of displaying is 1600 pixel x1200 pixel, and since 1 pixel consists of 3 dots, R, G, and B, the total 
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number of a signal line becomes 4800 (= 1 600x3) books. 

[0094] Here, as the number of full force force pins of a driver IC, supposing it sets 320 as the basis of the same 
conditions as the case of the SXGA means of displaying which carried out point ** as the number of output pins 
of a driver IC, since 1/3 of the number of signal lines (4800 lines) is sufficient, in 3 time-sharing drives, by this 
example, five (= 1 600/320) individuals will be set up as the number of a driver IC. 

[0095] namely, in the liquid crystal display of UXGA means of displaying, when 3 time-sharing drives are taken As 
shown in drawing 22 , five driver ICs 44-1 to 44-5 which have 320 output pins respectively It will be arranged with 
spacing with the liquid crystal display panel 40 fixed on the external substrate (not shown) of another object, and 
will connect with a time division switch (not shown) in the connection part 1 6 of the frame of the liquid crystal 
display panel 40 through the flexible cable 15. 

[0096] In the liquid crystal display of UXGA means of displaying, by taking 3 time-sharing drives, as the number of 
output pins of a driver IC Thus, since [ for example, ] the number of a driver IC can be managed with five pieces 
when 320 are set up, If 3 time-sharing drives are not taken, for example, the general-purpose driver IC of 384 
pins is used, compared with the case where the driver IC (one piece uses only 92 pins inside) of 1 3 
(=4800/384=12 a little more than 92) individuals is needed, 5/13 or less will be the standby power. 
[0097] Moreover, it leads also to the cost reduction of a driver IC. And since the number of pins of the driver IC 
beyond this is expected and a setup of the number of four or less driver ICs will also become possible in 
connection with it with an advance of an integrated-circuit technique from now on, reduction can be expected 
from that of power consumption and product cost. 

[0098] By the way, it decides on the horizontal scanning time amount of UXGA means of displaying as 16 
microseconds, 13.333 microseconds, 12.308 microseconds, 1 1.429 microseconds, 10.667 microseconds, 10 
microseconds, and 9.412 microseconds on specification. Under this specification, in order to realize the 
configuration of drawing 1 0 and drawing 22 , it is necessary to double at 9.412 microseconds which is the for 
example shortest horizontal scanning time amount. Here, since it is the translation which performs 3 time sharing, 
it is necessary to choose by the time amount below the trichotomy for 9.412 microseconds. That is, it is needed 
that the sampling time is 3.1 37 or less microseconds. 

[0099] For 3.810 microseconds, if similarly horizontal scanning time amount becomes for 16 microseconds, it will 
become for 13.333 microseconds for 5.333 microseconds, it will become for 12.308 microseconds for 4.444 
microseconds, and it will become for 11.429 microseconds for 4.103 microseconds, and it becomes.for 10 
microseconds, it will become the sampling time for 3.333 or less microseconds. 

[0100] In addition, it can say that it is the same as that of the case of the SXGA means of displaying which fell 
with the standup wave of a setup of the standup of an output wave of a driver IC 44, falling time amount (slew 
rate), and a blanking period, and the output of a driver IC 44, and carried out point ** about symmetric property 
, witha.wave.:An..example.ofJJie^nura 
UXGA means of displaying to drawing 23 is shown.: - v; ; 

[0101] In the above, although the case of the liquid crystal display of each means of displaying of SXGA and 
UXGA was described, the case of the liquid crystal display of each means of displaying of VGA, HVGA (half VGA), 
and QVGA (quarterVGA) is described. 

[0102] First, the case of the liquid crystal display of VGA means of displaying is explained. The specification of 
VGA means of displaying is 640 pixel x480 pixel, and since 1 pixel consists of 3 dots, R, G, and B, the total 
number of a signal line becomes 1920 (= 640x3) books. 

[0103] Supposing it sets 320 as the basis of the conditions same here as the case of each means of displaying of 
SXGA and UXGA which carried out point ** as the number of output pins of a driver IC, in 3 time-sharing drives 
As the number of full force force pins of a driver IC, since 1/3 of the number of signal lines (4800 lines) is 
sufficient, by this example, two (= 640/320) individuals are set up as the number of a driver IC. "•■ 
[0104] namely, in the liquid crystal display of VGA means of displaying, when 3 time-sharing drives are taken As 
shown in drawing 24 , two driver ICs 44-1 which have 320 output pins respectively, and 44-2 spacing with the 
liquid crystal display panel 40 fixed on the external substrate (not shown) of another object — having — 
arrangement — it will connect with a time division switch (not shown) in the connection part 16 of the frame of 
the liquid crystal display panel 40 through <DP N=0011> ** and the flexible cable 15. 

[0105] In the liquid crystal display of VGA means of displaying, by taking 3 time-sharing drives, as the number of 
output pins of a driver IC Thus, since [ for example, ] the number of a driver IC can be managed with two pieces 
when 320 are set up, If 3 time-sharing drives are not taken, for example, the general-purpose driver IC of 384 
pins is used, compared with the case where the driver IC (one piece uses only ten pins inside) of six 
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(=1920/384=5 a little more than 10) individuals is needed, 1/3 or less will be the standby power. 
[0106] Moreover, it leads also to the cost reduction of a driver IC. And since the number of pins of the driver IC 
beyond this is expected and one setup of a driver IC will also become possible in connection with it with an 
advance of ah integrated-circuit technique from now on, reduction can be expected from that of power 
consumption and product cost. 

[0107] In addition, the specification of HVGA means of displaying is 640 pixel x240 pixel, and since it is the same 
as VGA means of displaying about the horizontal number of pixels, it is 1 920 with the same said of the total 
number of a signal line. Therefore, when 320 are set up as the number of output pins of a driver IC, the number of 
the driver IC set up also becomes the two same pieces. 

[0108] On the other hand, since the specification of QVGA means of displaying is 320 pixel x240 pixel, the total 
number of a signalline becomes 960. Here, as the number of full force force pins of a driver IC, supposing it sets 
up 320 as the number of output pins of a driver IC, since 1/3 of the number of signal lines (960 lines) is sufficient, 
as shown in drawing 25 , in 3 time-sharing drives, by QVGA means of displaying, one (= 320/320) individual will be 
set up as the number of a driver IC. 

[0109] It is a place, for example, is standard VGA specification IBM. In VGA (mode-4) means of displaying, the 
horizontal scanning time amount is 31.778 microseconds. Here, since it is the translation which performs 3 time 
sharing, it is necessary to choose by the time amount below the trichotomy for 31.778 microseconds. That is, it is 
needed that the sampling time is 10.59 or less microseconds. In QVGA means of displaying, when horizontal 
scanning time amount is set to 63 microseconds, for example, it is needed that the sampling time is 10.59 or less 
microseconds in 3 time sharing. 

[01 10] In addition, it can say that it is the same as that of the case of the SXGA means of displaying which fell 
with the standup wave of a setup of the standup of an output wave of a driver IC 44, falling time amount (slew 
rate), and a blanking period, and the output of a driver IC 44, and carried out point ** about symmetric property 
with a wave. An example of the numeric value of the period in the case of producing the liquid crystal display of 
each means of displaying of VGA and QVGA to drawing 26 is shown. 

[01 1 1] When the frame size of the liquid crystal display panel 40 is specified in 3 time-sharing drives as 
mentioned above for example, While determining output pin several n of a driver IC 44 as the basis of the 
specified frame size with the number of wiring which can wire the wiring field of the frame part When setting to N 
the total number of the signal line decided by means of displaying, by having set the number of a driver IC 44 as 
the N/n individual Since the number of a driver IC can be sharply reduced compared with the case where a time- 
sharing drive is not taken and standby power can be mitigated sharply, low-power-ization of the whole liquid 
crystal display is attained. 

[01 12] By the way, in the blanking period (a) in the timing chart of not only means of displaying but drawing 14 , 

~,(b),.and.^ 

definite condition. For this reason, it is not influenced by the output. from the driver IG which is Exterior IG. 
Therefore, it is the futility of power consumption to make this blanking period (a), (b), and (c) drive the output 
circuit of a driver IC. 

[01 13] Although an example of the internal configuration of a driver IC was shown in drawing 3 , as shown in 
drawing 27 , it is common to it that the output circuit 36 is allotted to the latter part of D/A converter 35 in fact. 
So, a blanking period (a), (b), and (c) are made to stop an output circuit 36, and suppose that reduction of power 
consumption is aimed at here. This output circuit 36 serves as circuitry of a voltage follower which consists of an 
operational amplifier and an output buffer, as shown in drawing 28 . 

[01 14] In the output circuit 36 of this voltage follower circuitry, if the power source of a voltage follower is turned 
OFF at a blanking period (a), (b), and (c), a current will not flow in the operational amplifier section and an output 
will be in a high impedance condition; Thus, power consumption can be reduced by making a blanking period (a), 
(b), and (c) stop an output circuit 36. 

[01 15] Next, the writing of the data to the driver IC which drives a signal line is explained. Usually, as shown in 
drawing 29 . two memory circuit (1) 71 which have the storage capacity of an one-line phase-splitting this . 
respectively via three driver ICs 44-1, 44-2, and 44-3, and (2) 72 are connected to the liquid crystal display panel 
40. 

[01 16] And, changing a switch 73 after an appropriate time, and memorizing [ memorize the data for one line to a 
memory circuit 71, ] data to a memory circuit 72 during the period of one line as follows at first Choose only R 
with the switch 75 interlocked with a switch 73, are beginning to read R data by one line through a switch 74-1 
from a memory circuit 71, and it writes in a driver IC 44-1, 44-2, and 44-3. Next only G is chosen, G data are 
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• -similarly written in by one line, finally only B is chosen, and B data are similarly written in by one line. 

[01 17] The image is constituted by replacing a memory circuit 71 and a memory circuit 72 at the next one-line 
period, and repeating the same procedure. Generally, if it transmits 1 dot of data for several level dot minutes at a 
time to the driver IC at the very end, data are sent in the shape of a rosary, the data for one line are set to two 
or more driver ICs, and the image is formed each color of every one line by writing the data for one line in the 
liquid crystal display panel 40 all at once at the time. The image of one sheet consists of repeating this activity by 
number of perpendicular pixels x3 time. 

[01 18] However, the horizontal number of pixels also increases with a raise in the pixel of the liquid crystal display 
of these days, and an image data transfer rate also becomes coincidence early, and the write-in time amount to a 
liquid crystal display panel is also becoming short As an example, when the liquid crystal display of SXGA means 
of displaying is considered, image data are a data transfer rate around 200MHz, and, at present, the driver IC 
which can write in data at this rate does not exist. 

[01 19] Then, it enables it to also use the existing driver IC in this operation gestalt by taking the technique of 
writing separate data in two or more driver ICs at coincidence. An example of the concrete configuration for 
realizing this is shown in drawing 30 . By this example, in order to talk intelligible, it is explained, assuming 
respectively the number of stages of the shift register 31 (refer to drawing 27 ) in 30 pixels (R, G, B a total of 90 
dots) of horizontals, and a driver IC to be ten steps. 

[0120] As shown in drawing 30 , memory circuit (1) 71 which have the storage capacity of an one-line phase- 
splitting this respectively, and memory circuit (2) 72 are prepared, and image data are supplied to a memory 
circuit 71 or a memory circuit 72 via the switch 73 which changes these. The switch 74-1 to 74-6 which changes 
each one color of R, G, and B at a time every three terminals is formed in the output side of memory circuits 71 
and 72, and the switch 75-1 to 75-3 which changes a memory circuit 71 and a memory circuit 72 to the latter 
part again further is formed in it: And each selection output of a switch 75-1 to 75-3 is given to a driver IC 44-1 
to 44-3. 

[0121] Moreover, there is an output of R, G, and B of the same number as the number of driver ICs in memory 
circuits 71 and 72, and these are constituted so that data of 1-10 dots, 1 1-20 dots, and 21-30 dots may be 
outputted in order respectively. On the other hand, if the switch 53 and switch 75-1 to 75-3 which are arranged 
on the preceding paragraph and the latter part of memory circuits 71 and 72 are interlocking mutually and one of 
the two chooses a memory circuit 71, another side will choose a memory circuit 72. 

[0122] In the above-mentioned configuration, the image data inputted from the outside are stored in a memory 
circuit 71 by one line through this switch 73, when the switch 73 has changed to the memory circuit 71 side at 
first. Then, when a switch 73 changes to a memory circuit 72 side, the following image data for one line are stored 
in a memory circuit 72. 

_ [0123] Then,. a memory, circuit -71 -outputs .data.of .the .1 -.10th.. dot to. a .driver JC.44-1^and . outputs. data.vof.theXt- 

20th dot to a driver IC 44-2; and -outputs data of the 21 -30th dot to a driver ICIC 44-3. And theJmage of one 
sheet consists of the following one line by replacing a memory circuit 71 and a memory circuit 72, performing the 
same actuation as the above, and repeating this. 

[0124] Thus, memorizing the data for one line to a memory circuit 71 at first, and memorizing data to a memory 
circuit 72 during the next one-line period Choose only R with a switch 74-1 to 74-3, read R data from a memory 
circuit 71 by one driver IC, and it writes in the driver IC concerned. Separate data can be written in each of a 
driver IC at coincidence by reading the data also applicable to another driver IC to coincidence, writing in the 
driver IC concerned, and writing in by the same approach also about G and B. 

[0125] If the number of driver ICs is set to n, since the rate which writes data in each driver IC can be slowed 
down to 1/n by this, an image data transfer rate can process by the driver IC which has the working speed of 
about 67MHz if 200MHz arid several n of a driver IC are three pieces, and the existing driver IC can also fully 
respond, for example. Moreover, since the time amount which writes all data in each driver IC by one line can be 
shortened to 1 /n, only the part can also extend the write-in time amount to a liquid crystal display panel. 
[0126] By the way, in the conventional liquid crystal display, the electrical-potential-differences permeability 
property of R, G, and B was not in agreement. Since wavelength is different for every color, depending on the 
wavelength, a difference arises in the refractive index in liquid crystal intramolecular, and an electrical potential 
difference and the permeability property of the reason are because R has shifted to the negative electrical- 
potential-differerice side to B as a result 

[0127] To drawing 31 (A), it is TN (twist nematic). The property curve (V-T curve) of the electrical potential 
difference impressed to the transmission of liquid crystal and liquid crystal at the time of using liquid crystal is 
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• shown. The V-T curve has usually shifted by R (transmitted wave length is 600nm - 660nm), G (transmitted wave 
length is 370nm - 460nm), and G (transmitted wave length is 530nm - 550nm) so that clearly from this property 
Fig. 

[0128] This is because a difference is in the refractive index of a liquid crystal molecule depending on wavelength. 
Since the direction of R with long wavelength has the small refractive index, when an electrical potential 
difference is impressed to liquid crystal, 90-degree rotation of the light by liquid crystal is spoiled promptly. Since 
the refractive index is large, as for B, 90-degree rotation of light is maintained to the last. For this reason, in a V- 
T curve, even if it impresses the same electrical potential difference, a difference occurs in permeability. 
[0129] In the liquid crystal display concerning this invention of a configuration of having arranged the time division 
switch (analog switch) to the horizontal direction in a liquid crystal substrate, signal lines other than a selecting 
switch are floating, and are influenced of the diving of the signal potential between adjoining signal lines in this 
condition. That is, the capacity between Rhine will exist between the signal lines of a pixel, in drawing 32 which 
shows the surrounding equal circuit of a time division switch, if a switch S2 is chosen after a switch S1 is chosen 
(a) (b), the signal of "H" level of a switch S2 jumps into a switch S1, the electrical potential difference currently 
held will jump in and only a capacitive component will increase. 

[0130] When this sets capacity between signal lines to Csigl and capacity of one signal line is set to Csig2, 
electrical-potential-difference deltaV by diving is delta V=Vsig xCsigl /(Csigl +Csig2). — It is set to (1). Here, it is 
Vsig. It is the amplitude electrical potential difference of the signal level inputted into the selected signal line. 
What is necessary js just to determine that this value complements the shift amount of the applied voltage in the 
condition of the same permeability of the halftone in the V-T curve of liquid crystal exactly. 
[0131] The shift amount of the electrical potential difference of R and B is 0.3V, and applies this to electrical- 
potential-difference deltaV by diving. Incidentally, by the 1 HVCOM (common) reversal driving method, since a 
polar electrical potential difference with same 1 H hour is impressed to a signal line, when the following switch S2 
is chosen, the potential of the held signal line increases about the switch S1 chosen previously. 
[0132] Moreover, a switch S3 is chosen as a degree (c). This means that jump in from switch S3' which adjoins a 
switch S1, and potential is inputted. Finally, about a switch S1, it will be influenced twice of the diving between 
signal lines once about a switch S2. 

[0133] Here, paying attention to this phenomenon, how to complement the electrical-potential-difference shift of 
a V-T curve depending on the color of liquid crystal is described. Incidentally, about the 1 H reversal driving 
method, the V-T curve described previously is complemented as arrangement which sets to R the signal line 
chosen as G and the 3rd in the signal line chosen as B and the 2nd in the signal line chosen as the 1 st so that 
clearly from the timing chart of drawing 33 . 

[0134] On the other hand, since a reverse polarity is always impressed between adjoining signal lines when 
...... . ..performing, a dot reversal drivers -signal^ 

an electrical potential difference occurs. That is, if a switch S1 is written in on-"H" level and a switch S2 is 
written in on "L" level (a) and after that as shown in drawing 34 , the potential of "L" level will jump in to the 
switch S1 in (b) and the condition of not choosing. Then, although "H" level is written in a switch S3, to (c) and 
switch SV which adjoins a switch S3, the diving of "H" level occurs similarly. 

[0135] However, since switch S3' which adjoins a switch S1 is a dot reversal drive, it is set to "L" level. This 
jumps into a switch S1 and an electrical potential difference decreases further. After all, to the switch S1 chosen 
as the very first, the electrical potential difference which decreases a signal level occurs twice, and the electrical 
potential difference which decreases a signal level occurs once to a switch S2. 

[0136] In order to make it make an electrical-potential-difference shift [ in / for this / the V-T curve of R, G, and 
B of liquid crystal ] complement, it turns out that it is desirable to set to R the signal line chosen as the very first, 
to' set the 2nd to G and to set the 3rd to B so that clearly from the timing chart of drawing 35 . 
[0137] By taking the above approach, as shown in drawing 31 (B), the property curve of the electrical-potential- 
difference-transmission in halftone is complemented and the display faithful to a picture signal of it is attained. 
The relation of the scanning direction of the pixel array concerning this invention and a time division switch is 
shown in drawing 36 . In this drawing, (A) shows the case of the 1H reversal driving method, and (B) shows the 
case of the dot reversal driving method, respectively. 

[0138] In addition, since the approach mentioned above is using positively the capacity which exists between 
signal lines for the complement of the electrical-potential-difference-permeability property of liquid crystal, it 
does not need complicated circuitry, but is the point which can be attained by making only a color array into 
predetermined sequence, and can be said to be very large [ the effectiveness ]. 
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-[01 395 However, it is necessary to fulfill the conditions of delta V=Vsig xCsigl /(Csigl +Csig2) <= (electrical- 
potential-difference difference of R and G of the electrical-potential-difference-permeability property within , 
liquid crystal) to (1) type having shown previously the capacity Csigl between signal lines, and the capacity Csig2 
of the signal line itself. For example, amplitude electrical potential difference Vsig of the signal level as which the 
electrical-pbtential-difference difference of R and G of the electrical-potential-difference-permeability property 
within liquid crystal is inputted into 0.15V and the selected signal line What is necessary is just to design so that 
1 /(Csigl +Csig2) may serve as Csig0.017 in order to amend this, when it is 9V. 

[0140] Thus, in the liquid crystal display of each means of displaying, since the transmission of R, G, and B near 
halftone is in agreement by having made it generate signal potential which amends the curve of the electrical- 
potential-difference-transmission (V-T) property of R. G, and B, a more faithful color expression, is attained from 
a driver 1C 44 to a picture signal. Moreover, color precision can be raised, without reducing the manufacture yield, 
since complicated circuitry is not needed. 
[0141] 

[Effect of the Invention] In the liquid crystal display according to this invention as explained above In case each 
number of output terminals is set as the same number and arranged in order with each and correspondence 
relation of a signal line for two or more trains, when a fraction comes out of two or more driver circuits to the 
signal line for two or more trains, Since it can connect with each of a signal line, without making the output 
terminal of a driver circuit remain by having set the one number of output terminals in two or more driver circuits 
as the above-mentioned fraction, On a liquid crystal display panel, the excessive connection field which does not 
contribute to image display is not generated, but, therefore, horizontal narrow-width-ization of a liquid crystal 
display panel is attained. 

[0142] Moreover, it sets to other liquid crystal displays by this invention. Each number of output terminals of two 
or more driver circuits by having made it set it as the divisor of the total number of the signal line for two or more 
trains Since it can connect with each of a signal line, without a fraction's not arising in a signal line but making the 
output terminal of a driver circuit remain, on a liquid crystal display panel, the excessive connection field which 
does not contribute to image display is not generated, but, therefore, horizontal narrow-width-ization of a liquid 
crystal display panel is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plugging chart of the liquid crystal display section in the matrix mold liquid crystal display 

concerning this invention. 

[Drawing 2] It is the circuitry Fig: of a pixel. 

[Drawing 3] It is the block diagram showing an example of the internal configuration of a driver IC. 

[Drawing 4] It is the outline block diagram showing the 1 st operation gestalt of this invention. 

[Drawing 5] It is the outline block diagram showing the 2nd operation gestalt of this invention. 

[Drawing 6] It is the plugging chart of the liquid crystal display section in the matrix mold liquid crystal display 

using a time-sharing drive. 

[Drawing 7] It is the connection block diagram of the time division switch in 3 time-sharing drives. 

[Drawing 8] It is drawing showing the write-in condition to each pixel of the signal level in 3 time-sharing drives. 

[Drawing 9] It is the timing chart of each signal in 3 time-sharing drives. 

[Drawing 10] It is the circuit diagram showing the concrete configuration of 1 set of some time division switches. 
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. [Drawing 111 It is cross-section structural drawing showing an example of a thin film transistor, and (a) swerves 
from the case of bottom gate structure, (b) swerves from the case of top gate structure, and it is swerved and 
shown. ' 

[Drawing 1 2] In the case of 4 time sharing, in the case of (A) and 3 time sharing, it is a comparison Fig. with (B). 
[Drawing 1 3] It is the block diagram of an example of the liquid crystal display of SXGA means of displaying. 
[Drawing 1 4] It is a timing chart for explanation of SXGA means of displaying of operation. 
[Drawing 1 5] It is a wave form chart for explaining the difference when not preparing with the case (continuous 
line) where a blanking period is established (dotted line). 

[Drawing 16] It is the circuit diagram showing the circuitry of a liquid crystal pixel. 

[Drawing 1 7] It falls with the standup wave of a driver IC, and a wave is a wave form chart in the case of being 
unsymmetrical to a time-axis. 

[Drawing 1 8] It falls with the standup wave of a driver IC, and a wave is a wave form chart in the case of the 
symmetry to a time-axis. 

[Drawing 1 9] It is the explanatory view [ potential / of Cs Rhine ] of a shake. 

[Drawing 20] It is drawing showing taurise in the case of 1 7 inch SXGA means of displaying, and the simulation 
result [ Rhine / the time difference of taufall, and / Cs ] of a shake. 

[Drawing 21] It is drawing showing an example of the numeric value of the period in the case of SXGA means of 
displaying. 

[Drawing 22] It is the block diagram of an example of the liquid crystal display of UXGA means of displaying. 
[Drawing 23] It is drawing showing an example of the numeric value of the period in the case of UXGA means of 
displaying. 

[Drawing 24] It is the block diagram of an example of the liquid crystal display of VGA means of displaying. 
[Drawing 25] It is the block diagram of an example of the liquid crystal display of QVGA means of displaying. 
[Drawing 26] It is drawing showing an example of the numeric value of the period in the case of each means of 
displaying of VGA and QVGA. ;•■-„■• 

[Drawing 27] It is the block diagram showing other examples of the internal configuration of a driver IC. 
[Drawing 28] It is the block diagram showing an example of the configuration of the output circuit in a driver IC. 
[Drawing 29] It is the block diagram showing the conventional example of the configuration of the memory circuit 
circumference. 

[Drawing 30] It is the block diagram showing the example of amelioration of the configuration of the memory 
circuit circumference. 

[Drawing 31] It is the property Fig. of the V-T curve of the liquid crystal at the time of using TN liquid crystal. 
[Drawing 32] It is the representative circuit schematic showing an example of the configuration of the 

.circumference^of a time. division switch. ^ i^^l^^jl ^•m^&.JJ>.u^*a*.-...*.„ 

[Drawing 33] It is a timing chart for explaining actuation of the equal circuit of drawing 30 . \ . : 

[Drawing 34] It is the representative circuit schematic showing other examples of the configuration of the 
circumference of a time division switch. 

[Drawing 35] It is a timing chart for explaining actuation of the equal circuit of drawing 32 . 

[Drawing 36] It is drawing showing the relation of the scanning direction of a pixel array and a time division switch, 
and (A) shows the case of the 1H reversal driving method, and (B) shows the case of the dot reversal driving 
method, respectively. 

[Drawing 37] It is the outline block diagram showing the conventional example. 
[Description of Notations] 

10 40 — A liquid crystal display panel, 1 1-1 to 1 1-3, 41-1 to 41-3 — Gate line, 12-1 to 12-6, 42-1 to 42-6 — 13 
A signal line, 43 — Vertical-drive circuit, 14-1 to 14-3, 44-1 to 44-5 — A driver IC; 20 — Pixel, 21 [ — Level 
transfer register, ] — A thin film transistor, 22 — Addition capacity, 23 — Liquid crystal capacity, 31 32 [ — A 
D/A converter (digital-to-analog circuit), 36 / — 71 An output circuit, 11/ — Memory circuit ] — A sampling 
switch group, 33 — A level shifter, 34 — A data latch group, 35 
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<nm*7 << v t ©sft^j-^icfi©®^^ 2 ^Tcgaa $ 
jxT4S*««i,: ^©**a©#w*Ki*»^©« 
#7-r>'«r^-b-CB'T^©mjESr-^^5m^:© K^-f^tHl 
SStSr{i^L, r©*»©K5-fv<iai6©**u-?jT©taA 

30 "t"S„ 

[0.0 1 2] ±IB«J*©te©«ifc**«11te**V^ K 

^-»«rflr*7-!f^©«*»©«6»fcK£U, r©tB73« 
^X**5{@»©K9'f^ < !|a]SSSrieBi-5 <> nixKJ: 

*Dftl>. bfc^ 0 -c, K7-f^le]SS©ai*4ffi-? : Sr^fe 
«:t«t< «*9--f v©** t&WHrZ Z b d5X# 5 
fcfc, »*Sa5fcfi®«**t-^^ Lftv^*^ft«iRSI« 

40 [0 0 13] 

[*W©IH*©»tt] EAT, *«M©3*16©»»KoV'> 

[0014] mi Ji, v h y ^.^S>^^* 

*»«|w*Jtt4»**iS»©Eil»BI-e*>*. -©-^ h y 
^ ^sjBEft**161tO:, *SMf»©y- hv-TVl 1- 

1, 1 1-2, 1 1-3, t«P^©fS§7^yi 2- 

1, 1 2-2, 1 2-3; ^^©^ffiJC-7 h y 

^i^ie^^tt, ^©^©aoDftijtc^s/^^w vmm 

$^fc*itt^oTV^. -tUT. y-h7^vi 1- 
so 1, 11-2, 11-3, ift-8-7Wy.12.-lv 12- 
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2, 12-3, ©£3SjS#H*i*!K 

[0 0 15]SrfT^(0^-h7'fVll-l, 1 1-2, 
1 1-3, SEIgiftBSSl 3-©#iSi-<5 

1, 11-2. l 1-3, »v.|cJPitejfeaE/</ux*r#*.-C# 
fiErattHllg 1 3SrKft**/<^i- 

[0 0 1 6 ] VI 2-1, 12-2, 12- 

3. KH«^— ^Ri^tytBFfjeoWffiSrHJJPi-** 

ft© H9-f'< I C 1 4-1, 14-2, 14-3, *5 s ± 

IBSft***^^l 0<D^gBlHlKi: LTfttt 6*1/0* 

<5. **©K?W<I CI 4-1, 14-2, 14-3, 

fcf±v Wittf 8HMS6l±-C5 1 2feW±0*^Sr^Ifg(c: 

[0017] i2i±, ®*©iHisg*^EiT*fc5c mm** 

h7y^^2 lfi, ^(Df— hlgffitfsy- > 
7^yi l-i, ii-2, i i-3, -toy— 

m&iS^ryJlSl 2-1, 12-2, 12-3, JC-tft-t* 

,[ooi 8] i©MX«itK*i<o;c, Rifl2 3it 

"H" fclX'tt "L" ©«ttTf*#ii*ix«. rtt, 
"H" fiKIIJE»^ai^-^Sr*L, "L" l±©mjE* 

[0019] «A©K»fcBRLTH\ #fflffi©tt(ft 
(ntyffivCOM) £MS.rf 6 v<DDcmteKtS:;£ 
U rn»c*M.Tm^JESrS^BEH, L"C17 

ratt#sm-?# -©£SfcKW>tt> »«^©^«f^ 

[0 0 2 0] — ili*2 0-c»i, »Ih7^?2' 

|gh7^^2 i^7ttit/ioTt), ma 
sgfi2 2©*mmff»c«t5atA'c©jtSj@^«i*s, & 

KfSlb7>^^ 2 l^^-V^ISt^S^T-©P B ^^ 
c?Jx5>o rwij/i^tJ:?, fSS^^^/H 0© 
Hfcte*s«:7SiBKl8l±as|»e>;K3. 
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[0 0 2 1 ] ®3f±, K7^><IC14-1, 14-2, 1 
4-3, ©rtgfHfcjfc©— W&7Fir-7a y ^BlT-feS. 

2, ^;v->7^ 3 3 V y"— yf-mi&S AteZV? 

5 tTy h©T f v ? ^>'Vi!ii^7 J — ^ datal~data5 
^IIEVdd, V s .s Srzk^fv-^ H/v?^.^H]8S3 
l © ->7 f ftfalzlstt 6 PHM*» 6 9 9 i4ot 

[0 0 2 2] ±KMl$.<D F7^IC1 4-1, 1 4-2. 
1 4-3, •• — te*SI^-C\ 7K¥v-7 h^7^[51K3 1 

* (?U*£) SrtT5c ^VT'y Vy**^ yy^3 2t'*l 

v/y yy**-r y ^co#* fi N 7k¥^7 y-w* 

£x v^A-jlHty*— * datal~data5 

y7"y>m, - 

[0 0 2 3] U^;V->7^ 3 3fi, tV/li^^y 

* 7 y 3 4 f± % U^->7^ 3 3 T*#/E £ ftfc-r 

^^/WZ-T-nc/^IelKS 5 tt, 7-^77f@iS3 4 
^femTJ^tbS ItK^SBK^©^^^^^— ^SrT-7-n 

[0024] ±a ufc'#j«©«e***«]tfc*jv^-c» * 

%W(D!&mftZhZ*>te, «ft**/^/H o ©«-§- 

7^>12-1, 1 2-2... 1 2-3. . i ». ■«»© 

30 K7^^IC14-1, 14-2, 1 4-3, •■'••••CDtUiAir 

[002 5] $fe1\ fc|£|iX GA*^itcr)?«S*^g 

• 5. • 

[0 0 2 6] A' 1 0f±, XGAgfO® 

-g\ R, G. B©=S-fertiC 1 0 2 4*. fiP*>3 0 7 2 
(=1 0 2 4X3) ^OM^'fvn-l. 12-2, 1 

2-3. t»oTV^5. - -*-, Kf^ICU-l, 

40 1 4-2, 14-3, i: LT, «SJ^.tf 1 2 0*©ffl*t° 

VSr^oia»K7'l'/< I C5:ffl^, M7-1'>1 2-1, 
12-2, 12-3, ©^ICStiSLTHSKiag-f-Sfc 

. ©t-rso 

'.• [002 7] roit, 1 2 O^roffiTlt-vSrlfoia/B 
. K7-f I C$r2 SiBffifiLfcir-fSt, <l§7^y|: 
(±7 2 (=3 0 7 2- 1 2 0 X 2 5) *©)8f i5ffl5 t 

ICiLT, 12 0*Offl^fy5:Soia|©K7^^ 
• ICT-fi&<, 7 2*WttS^jt°>'$:^oKy-Y^I C£ 
so SI^ Ky-f^^ I CSr-^tfl+2 6{@<75 K7-T/<I C 
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1 4-1, 1 4-2, 1 4-3, , 1 4-26 Srzk^faK 

[0 0 2 8] Z.<V1 2&<Dmt)t°>'%:ft'OY9'<;< I C 

14, MZ.t£Wl4\Z7ikiri. K9-f'< I C&ASKBBg 

1- SWfc. «itf2 6#ICSI^ K?-fX I C 1 
4-26 t tTffiV^h5. ■f-4b*>, «10 2 5iOK5 

^qC14-l, 14-2, 14-3, , 1,4-25 »C#J 

?)STbn5m-f-7'1'>'W*fC(il 2 0 i-tt 
U 2 6#@© K7>f'< I C 1 4-26 K#J») 
ft-g-9-l'i'©**cH:7 2*£fc5.' >° 

[0 0 2 9] r©i5»-BBB$ttfc2 6 {BO K7-f'< I. 
CI 4-1, 14-2, 14-3, 1 4-26 Ji, £-*© 

/**/H 0_k©g^g&#l 6fcT«»9'f>'l 2-1, 1 

2- 2, 1 2-3, rO=&*{Cl^$H> ^tub«-§-7-r 

VI 2-1, 1 2-2, 1 2-3, $r^LT#®*t-Bl | T^ ' 

<oms. * mu-r s a 5 k ft s . 

[0 0 3 0] JtiELfcfcSKs K7-f^I C14-l, 1 

4-2, 14-3, t u-ca*tr>*«sra*o«!i*.fi9i 

m I Cfc/flv^^K&^T,- r*b?>© 20 
/< I C £{§•§• 7 W VI 2-1, 1 2-2, .1 2-3, ©& 

«ak*SW5'i*, K7^^ I C 1 4-1, 14-2, 14- 

3, © 5 *>© 1 o©a?3 ¥is&**<n$m.\-'IStfe-t 

-f I croa^f vtrsfcb*3 ri^fi-i-^ v©=& 

ftV\ . ' ... 

[0031] ta». #mi&Mmz&^x\±. m^ry-o- ™ 

(*01J-C»±, 2 6#@) i Lfcii, d^tcPSfcHSt.© 

PS^^^S ^©-ett&l^. 
[0 0 3 2] ■ «*.'ff XGA*g%*SCO«A**« 

5. ■ • . • 

[0 0 3 3] Mft^^HOli, XGAS/T©§ 

$tex&Lfc<fcpK, R, G, B<D&&Z*t\Z. 1 0 2 4 40 
1P*>3 0 7 2 #©«-§- >-l 2-1, 12-2, 12 

-3, &4$oT^5. w©3 0 7 2#©'fg-5t-7-< VI 

2-1, 12-2, 12-3, tC^LT, Sf © K7^^ 

I CI 4-1, 14-2, 14-3, SriaB-f-SO-CifcS 

tf» £©i#. -K^*' <I C 1 4-1. 14-2, 14-3, 

wvi 2-1. 12-2, 12 

[0034] XGAS/T-eil <it7'fyi2-l, 12 
-2, 12-3, 3 0 7 2^-Cfc2>r £ so 
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-fi»Ji:UT, K5-f/<IC14-l, 14-2, 14- 
3, ••••©a7Jt'*V$c£r3 6 7 2(D»T*O^K 
fi2W-<#» (m*) -CfcS 5 1 2 (=2 9 ) *tc?s;^ 
•T5 0 3tVtCi«9,,6 (=3 0 7 2/5 1 2) fl© H5 
-T^ 1 ci?£>5li4!)> r©6{@© K9^/< IC14- 
1, 14-2, 14-3, , 1 4-6SrfS-§-7-T VI 2- 

1, 12-2, 12-3, httfoM&Zh^Xm 

[0035] r.©±5t-iae^Hfc6<a©K7-r^i c 

. 1 4-1, 1 4-2, 1 4-3, , 1 4-6(4, &*©m7J 

;n 0±oSii^i 6lCtflf 7^V1 2-1, 12- 

2, 12-3, (D&AiZfeWiZ^ 

12-1, 1 2-2, 1 2-3, *ftLX&ffim\Z.ffim(D 

[0-0 3'6'l ±lLfci5fc> K5-f I C 1 4-1, 1 

4-2, 14-3, ©ttl7Jt°VicSrt9;^i-2>^^. 

©m7Jt°VfcSrff-i;7'f VI 2-1, 1 2-2, 12-3. - 

■■•©M^osiftfcfcRJtu rcffl^fytf^Si 
$:© K?-f>< 1 csriae-rsr i-e, vfctt* 

<m-§-7^ v©=s->!r,i:^-r5^i^-e#5 0 ^©ig 

[0037] &:fcv ufc*ffitt-«JwiBffi". 
ittfeCRttkllR^Stb-StW-ettft^. r^T% h'y 
■is* 1 c©fi»^ft»tixfi'>ftvMa^(6;3^. Mkfc^r 

■ tz®&Hz*:<D^$kmffi*-£tr I C©**r3aM-5££T? 

C©a*tr>'*«rRSi-Sfc»UTtt» ^©a^fc'Vfgfe 
t?^5 K7-f/M C©fi**.if*#«U-C*ft<5 ±5 

[0 0.3 8] $ fc» *H^ffiX*(4. X G A (10 2 4 
PiUix 7 6 8lf) S^i-igffl Ufctta-fcoi^-dMH b 
te©***5«;. 0iJxf4NTSC ( 6,4 Offiifi X 4 
8 0Si^) VGA (8 0 0l#X6 0 0Bi) * 

S XG A ( 1 2 8 0Hi*X 1 0 2 4®^) U 
XGA (1 6 0 OPiH X 1 4 0 0®^) .^t-tiSffiT- 
#5: t(4m5^t?t>fti'\ : • . 

[0 0 3 9] $ b(C, ±|S#H«S^fiHw*SVNTf4, ^gS 

>'7-f/<IC14-l, 14-2, 14-3, ©#a^f 

vtim-5^ Vl 2-1,. 12-2, 12-3, k&ltt 

. ftoTKilfc^ 1 : l©^H^Jcftt^?i$SS^^ 

jfeSr^^fc^*^gaT-»4, *l-»K?-f I C©m71 
z'^tm^yJ vt»ii : i©*f^H#.»cft< v r©a 
©ttft*>NS«fcfciM!*IIB-C*>3. 
[0040] ::t D»^tdRQHl^ »4, «»*©(s*. 
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Way 9) tU :oi^o*^ 
[004 1] B 8 tt, *jMMHM£irJBv*fc-7 h y * ;* . 

v4i-i, 41-2, 4 1-3, — •• tmm^<r>m^74 

V4 2-1, 4 2-2, 4 2-3, *5, .ftftoStffiJj:^ h' 

4 1-1, 4 1-2, 4 1-3,'"""ifit?-f>'4 2-l, 4 
2-2, 4 2-3, 

[0 0 4 2] &8tfT#©#- h^-f V4 1-1, 4 1-2, 20 
4 1-3; ©«— ««:, fiKiEftl!I]Sg4 3C»«t5 

4 3f4, ±E«ft*^/^/ui:H— ©'^JLfcttBI h 9 
>"^^fcJ:o-C»fiKSix-C*J5,' y-h?^V4 1- 
1, 41-2, 4 1-3, 

[0 0 4 3] Sfe, (ff7-fV4 2-l, 4 2-2, 4 2- 
3, • •••••••KiS<ftf-^fciSD*:gf3fe©«ESrB]ap-*-a*- ' 

*©K9</<! C (0 6l:ii, 'toilUPW-f^I 
C4 4©^^f) *5^ ±B****/^/l'4 0©^S5 so 
HSSi: UTRttfetuTV^. r© K7^>? I C 4 4 lc 
fi, m.ff8'ptfSI&±T5 1 2feW±©**<Sr^Itetr-r 
S^^/VBMfe^— ^^j\^$^5 0 K^-f I C 4 4 

[0 0 4 4] -eUT, b'74^1 C44i Lttt, Ky 
KSteWttffl I C'iSfflWbiiS. r © Ky-fV* I c 4 4 
tt, Ky hK<HBtt**3W-<5fc©te»- «-HtfjSSHF-©$ 

Ks/ h%.mmwitte. mmirz, Ky h amo ic 

[0 0 4 5] tm> Ks/ hRlHBiftKJ:*), P«© 

^ h 7^ v©y n;*Sft{;ifiHt-5m#7-<>' * 

^b©fiSt;ii^mffi* s ^¥^-lr^$tt5^i:7!)^, B« 

y Eft£r6]±T'#2>©T-fc 

[0 046] Ky-f'M C4 4»4£t>lr, H&MNjEftfr 



^40X^5. CHKxfr&L-C, K7>f^IC4 4© 

mti74^4 5-1, 45-2. 45-3, ••■•••tfif7'i'y 

4 2-1, 4 2-2, 4 2-3, ©figfctt, CMOS, P 

MOSfcSVMiNMOSi^OTtn^yf 

[0 04 7] 0 71;, R, G, BK#J&Lfc3B###j!§g 

wxow&K&vztiT&mm -v+a 6 ©sass»ai©-« 

4©#£ti;*j$gT-*>ii>fi, R. G, - B © 3 H?H#©lB-§-S 
£E*Sffi»±l#^>IJ-cm^7^>'4 5-1, 4 5-2, 4 5-3, 

[0 0 4 8] AifrWfctt, m9<D?4 5 >7*^ — M- 
^i"J;5fc> K5-f/< I C 4 4©ffi-§-m^3i: UT, OD 
DSS-7-1 i^'WA?^ V4 5-l{Cf4R 1 , Gl, Bl© 
'#lf*©flr-9-!P. EVENSf l^bffl^J7^y4 5-2 
fcttR2. G2, B 2©#li^©fg^S % 
*^m^l7-r>-4 5-3KfiR 3, G3, B 3 ©#BjIfi© 

[0 0 4 9] ^H}C#tLT, 7^^4.5 -It 3*© 
fe#7^ X4 2-1, 4 2-2, 4 2-3©rail^#J^^'5' 
^4 6-1, 4 6-2, 4 6-3J&V Htfj5-f i"4 5-2i3# 
©m-g-7/T V4 2-4, 4 2-5, 4 2-6©ffiJi^#J^-f 
^4 6-4, 4 6-5, 4 6-6*5, ffl^j7-f V4 5-3t 3 
^fTf-y^ >4 2-7, 4 2-8, 4 2-9(Dm\^^m^ 
-f'^4 6-7, 4 6-8, 4 6-9*5, £ <^ ? 

3 b##$i l t 1 #© aa^j 5 -r at l- t bssmh * 

. [0 0 5 0]. r^T% *51.ao^S^yf4 6- 

1, 4 6-2, 4 6-3©^«j/i^^ol>T,: 010© 

[0 0 5 1 ] ^fij^'f yif-A 6-1, 4 6-2, 4 6-3 
(4, P chMOS hTV^fc'iyNchMOS h9 

/^/V4 0 tm-m^±\cnmh7>^7.^\zx^xM 

f&Ziix^Z. -tLT, 3<S©Nf^«l^-< yf-4 6-1, 

4 6-2, 4 6-3©#A*W4#®lC^$tb, ^©#ii 
Sa«^±ffl*7'f>'4-S-lK:«R$ivCV^5. 

[0 0 5 2] rixJcJ;!?, K?-f/< I C4 4H^ 
•cm^J^tb^fi-f-^^, .tti^7^^4 5-lSrS*bX 
3jB<5^ll^5'f 4 6-i; 4 6-2, 4 6-3©#AA 
iffifc-^x. £>K5<, r^^^f^-fij^-f j/^4 6-1, 4 6- 

2, 4 iB.-3©#BlA«(i, 3*©ff^7^V4 1-1,. 4 
1-2, 4 l-3©«— m\Z&1fcktlX^Z. 

[0 0 5 3] «ft**^A/4 0 £ l^l— S^±»w 

*5I/^T, lmnrnftQiXJ yf-\Z-o^ 2*, f+6*©$!| 
P7^y4 7-l~4 7-6*5, y-h7-04 1-l, 4 1 

-2, 43-3, ©ia»*lSl^ftoTia»SixT^S. 

•tUT, Nr^#)7>< j/^4 6-l©2o©$iJ^A^jffi (IP 
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^ Nch, PchMOS h7y^^«#y-h) «S 
(&m7<{>'4 7-1, 4 7-2K, ^IW^f 4 6-2(0 

z^nmmxiimmwv -< ^ a 7-3, 4 7-4c, 

#J^-f 6 -3© 2 oroffl3A^ffi*^jfl7 ^ y 4 7 

-5, 4 7-6K^-;ftm^£K ; C^3 0 

[0054] &*5, rd-efi, 6 #©^7^ >-4 7-1 

~4 7-6Wn^#U'('7f4 6-l, 4 6-2, 4 6 

-3©^B^Kot^Ttftgfi Lfca*, <&<Dm#m?-< yf- 

4 6-4, 4 6-5, 4 6-6, \ZO\,^X t>£< Ir) 

[0 055] 6*©SIJ«7-1'>'4 7-l~4 7-6tC(i, # 
1~S3, XSl~XS3^H4i^5„ fcK 

u fwwt^xs i~xs 3ti, mmm^s i~s 3© 
stem-f-cfe^c rosijpft^s i~s 3, xs i-x 

5 3Kfc, K5^/< I C4 4d»ktti^j£ix3B*^?lJ©f§-§' 

fc«>©{f -§-t?fe5o 
[0 0 5 6] £;h,&«-a©BMMW;*^ 6-1, 46 

-2, 4 6-3, 4 6-4, 4 6-5, 4 6-6, 4 6-7, 4 6- 

8. 4 6-9, !4, SEaa»@3S4 3£*rici-5 

i/V**t£Zkm^ WTLttmi 1 (a) m^-t-^hi, 
y-rh*3ft*>5V^ttl^H (b) ^^i-h^^y-hlijg 

[00571 01 1 (a) ■te.TprtXVJ**- MSit©?S 

5 2 4SJ»J*$^ -trolled- M61HR5 3 fe^L-C* 
Uv-yaV (Po l y-S i ).»5.4A?^$^. * fe, 

rttb©ffl%5 6, 5 7^J4y-^m@5 8 
[0 0 5 81 011 (b) K^i~ bffimvM 

m b ? #7xmm6 i<d±\z^v v-y =■ 

y!6 2«^tv, -*©J:fcy- FtttK6 3£^L. 

me 5*s^sixTv>5. ^y->y ^yf6 2© 

^«|«6 6*iJ:t;KW^6 7^MS^ wtvfe 
©£Bigc6 6, 6 7Kfiy-;*m®6 8teJ:tfKWy« 
i6 9*5^ix^^$HT^5„ 
[0 6 5 9 ] ^^©B^*]*^ vf-4 6-1, 4 6-2, 
4 6-3, 4 6-4, 4 6-5, 4 6-6, 4 6-7, 4 6-8, 4 

6-9, li, nnt*bt*7Lb*l*>f- hs^mf-s 

1. S2, S3 (09©*^ S^*?-*- h£#fig) 

4 4*^1^737^^4 5-1, 4 5-2, 4 5-3, Icffl 

7j£it3B*5&*iJ©{H§-Sr, 1 *¥*3SfflMfc 3 B*##j b 
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[0 0 6 01 ±3£ Lfc 3 B#»« 

t^ittfcSiijJ^, 08a»fe9!bjKe«fc5fc, l 
tffcix^. 4*s» 0 8 f4, . 0 7 3 P$##]I?Ii©$§ 

»o [0 0 6 1 1 06l£:fcV'>T, K7/f^<IC4 4*> 
^7^^4 2-1, 4 2-2, 4 2-3, IcfS^ft 

• tfXttb-^-f-VV ZtDltV). «sRlfai2 (A) i'^f 
J:5tf4B*$MNfc2?©»£-tt\ 1 -o©pj§iitfSR, G, B 

— i&-ett*v>©-e, &&ZbV)iSW7<< ^<ow&&Mift 

[0 0 6 2] 012 (B) {CTF-rJ: 5K, 

20 r, g, B©3;fc©{B-5§-7-r ^ 3^fiJ-rixfi, 

©*t;a*«tfc«*»!:ieHrs«-6w t ©flrs\7.>r ^©m 
«r, g&p>#g, B/ibffB-e^si-rsfc*, K9-r 

✓<J G4 4(d^i-5#,m€-r-^tc:^-7-lrs/ NSr^fc 

. i LT©-f^t4^b^< *5. 
[0 0 6 3] e<,±©^BJd^PJfeA^.c J:.5lK,.-M*** 

' 4 4 ©a* f^jRSrfiUW-e* 5 r t \zt£Z a M,#mz 

-a-^jt^TK^.-f^ i C4 4<Dmt)¥^mzi/3Km 

«T?tSfc^, K9^/5I C©fVia^[6]©-y--f X© 
[0 0 6 41 r©t#, 5fe^Ufcm2 3US0fl8©«t5 

»C I C4 4©m^t°>ic^«^7'<>'©^* 

*ffl[fc»i£**5i» V©^«3 0 7 2lc» 

40 t5W±l 5 3 6 (=5 1 2X3) kft.Zo r©t°V 

[0 0 6 5] ^-©^, SXGA(superXGA) 
^UXGA(ultraXGA) Jfcif©iplC, *^S^*5i|'. 

s«^^vwt?*7-*^©#^k^nm-r5.^ t^pT, 

so |gi/i5. 
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[o o 6 6 j tan. ±nmfo&te\z.t3^x&. XGAS 

DSHXGA(super half XGA) *5 X tfH X G A (hal 

f xga) (D&mtttthmmzmRi'siffeThZe ■ 

[0 0 6 7] SHXGAS^Cftfee^ 1 0 2 41® 
f X 4 8 0 Ii©»$/TS^T'fe 9 « T*^:? Mt£ 
32 : 15tt5. iM«X^B-;Vt5ri? , i< > ' 
XGA^ft-§-5r^-e#, VG A (video graphic 
s array)^*&$r7yW*^-C#5ii:Sr^mt LT^5 0 
— HXGAS/TMrolt&li, 1 0 2 4i®^X 3 8 
4li©I^TSI&ffct) > 7**-^ hifc£8 : 3t 
wixttXGAa*&©^fflffl>|?^i#Ab^-C 

[0 0 6 8] tfrb<D»mMfefat>Wbfrt££ 5fc, X 
GA, SHXGA, HXGA(D#^^(i x zMp;£fa 

cDB^fciHN-fHt i o 2 4Sf*-efc5r t^fev ■»•§• 
y<D®.*-m-i^-r*ih 307 2*-e*> 9 , m^-v-f 

VfciMW-S K9-|V< I C44tCO^T»i#iiK;%;l5 
[00 6 9] £ ^ptlS^§£B<D#if-T?teiSi^ 

Av\ »*T©*ia6&flf©t>.i-<?tt» -Wt UT, 4mm 

[0 0 7 0] iKi&^^/l'Wfl.gSlHlgg-efcS K 

C4 4©H^iti LTM^fiTAB(Ta P e Au 
tomated Bonding) ^iCSr/IWc^K TAB<D/<-y Kf" 
-f X^a=fT2mmg«T^5^td^> Iit-l'X4m 
m«T£^£1-3fc«>Kfc):; TAB j*B(P5HN^^ j/f4 
6-1, 4 6-2, 4 6-3, 4 6-4, -4 6-5, 4 6-6, 4 6 
-7, 4 6-8, 4 6-9, t ©R5©ffii&:}3 iO^)^IC|| 

1"?>$U£©1M X£ 2 mm.^TK#]£3 ^ t M>St4 
5. 

[0 0 7 1 ] Sl±(DZ £&&**.-C\ I CCDtH 

Lfc^2HH^IS©ti»c:, r, g, B s^WKfbo 

[0 0 7 2] 5fei* , SXG A$ttt&.<Dm&m*£W.V> 

2 8 OpiHx 1 0 2 4Hi3i-efc?> > 1©^^R, G, B 
©3 Ky h^^SriA^^ fll^f'fi'OJM* (= 
Tk^fi© K ^ MS) fi 3 8 4 0 (=1 2 8 0 X 3) * 

[0 0 7 3] — 5Wt©'**— = V^ftffi-Cfi, SEHi 
ff# 4 m mSflE," KaMRRtf 3 . 5 m mgfffeS CI £ 
d>£>, l*OEil;of 7. 5 mnggO^^-^M 



(8) 

Xt LT4mmJ£n r £mofc^a\ tflftttfcflF 

^K:Ei»^ItB4»*EiMl*»i: It; 2 6 6 (^ 2 mm 
/I. 5 urn) *m&b^5&mm$tiiiSfrZ>. 
[0 0 7 4] fcfclU V?-4'< I CtDttJ^fVCOf-y^ 

K5-f'< I C©m^j \£-*h.nVM*4 y^-i ©MSr«ft 
«n»Tfi6*« (2 6 6*) -©2ffiF, fiP*>5 3 2*S«i4 

[o o 7 5] £A±©r td»bwe>*»*i; SXGA 
»*#3£©»&tt, 5 3 ■2*£tT"C*»oflr*5'r 
•. (38407^V) <D»tfc5: i^^t^s- i 
H9-f '« I C Office V&i: LT#l;tfi3 2 0* 

/< I C©ifflA^>tt LTfi, m%y^>m (3 8 4 

20 -f./< I C<Dm&k LT, 4'(=1 2 80/3 2.0) W 

[0 0 7 6] SXGA*S*«0«[fi**» 
«fc*5VvC»" 3l*#«rabSr«o-fc»e-fcH:.-Bl 3(C 
'^i-J;5^^ #* 3'2 0^©ta^lt°V^o4<e© K7 
I C 4 4-l~4 4-4*5, JSS**^^4 0 t fiBU 
■'•*o*MB«g (Hl^-f) ±^-^©raRSSrtioTEfe 

/v4 0©SBftog[iS9!^i ett^H^^.j'f (El^ 

so [0 0 7 7] ± 5 t,-' S XGA^SOjRIS/T 

««fcJ3t^T; 3.Bf##Jigtb£&3 r i t J; 9 , 
• ./< I COWAtfyfti LT«»J^«3 2 0^$rfS;^Lfc» 

IbSrSb-f, ^J^Ltf3.8 4t ,> V(OiafflKy-r/<I C*^ 
V^i> 1 0 (= 3 8 4 6/3 8 4) <@© K9-Y^ I C 

©2£TFt&5. 
[00 78] Sfc,. K7-f/<! C©37 Hfi»tto<t 

40 U±.<0 K9-f I C<Dt°^j55»#$^ ^HtC#oT 
3{@SAT© Ky-f^ I C©<®fc©^t>pliei:45fc 

[0079] tr^-e, sxgas^*s;<o*¥*s^ 

^*&±« 21. 537ms, 15. 63ms, 1 
2. 5 0 4ms tSXXfil 0.971ms t Stfc bKTl'' 
•5. lOSfeOtif, Ell 0*JiU!|ill 3K>1»fj£Sr|| 

0. 9 7 1m s IZ-SfrltZ&m&ibZc 
so [008 0] - rf, 3B###J-Hf 5iRt-fc3^b, 1 
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o. 9 7 i u s <D3frmuT<v&ffflT:*m$ii-z>&m&h 

5, t), f-.^7*y ^WlWiS 3. 6 5 7.ju s £ATT? 

h&z.k&&mkt£S. isjwr:, 2 i . ■ 

5 3 7 ii s/ibrf7. 1 7 9 n s, 15. 6-3/isftfe 
fi5. ••2 ; 1-m s, 1 2. 5 0 4MS<£?jtf4. 168m 

[ 0 0 8 1 ] El 1 4 ©^ 5 V^^-Y- h Ul*Sl> 

K?*'<I C4 44»fe«-§-9-f-^»UTa*$Jx 

KtVT /<• I C 4 4 ©-Sc.*> ±*s 5 , &t>.Ti6 s 9 ©£ 
0%*»9 9. 7.5%*.-C^tt-t:.5^fIffl-Cfe 

-So — bT,.flt*9-r :✓©«■§««#.? .v.-c*>*» 

^,0.;0 0 2 2 5Y©iitiic5. 

[0 0 8 2] * fc, . R ©(£##]* -Y y.f^IR £ Hfc 
4ft, 2oBol>»«M -j/f^S«^5t.T©ilSll: 

[0 0 8.3] rtbSr^Lfc©**, Ell 5<DfcMm-?ib 
5 b H li*^*»V*"Cs (A) f±A^^'e©Nf^#J^'l' : ■ 

.XJ.-y<?--em$L-tZ>Mm*~ , (C). , 

[0084] 015 (C) ,*>?j?^fj^J:5^s 77V 
v©fS#m&* 5 -^P^'e^$D< Klb! •. 

i-5RK»±» HI 4©#'f5>/ft-H!:*tJ:5 '•■ 
fc, .(*¥#A©*S6i*M-WKl*W x 3) /3©«M 
J^T©^7Vdp>-^»^ (a) , . (b) , (c) 
•TZZbfr&m-e&Zo ^v^^V^SBK (c) 40 

-et±, 0i.4©^w 5 ^i/tc^-rj; #s©y-h 

[00 8 5] w ©■?- HjglR/<AO*l::oVT't>gjffiB*li^. 
*SS4U ^©fcwP^-rsy- by-TvdsiD^c^-v • 

A5o-C, ^7y*>mT (c) tit, (7K¥*[6l© 
***IB-«RI*IB x 3 ) / 3 t^+^*)^tf> so 
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s/^©rawatt-<?ti\ «v^9>"¥V.^JMMf±4 0 n s 

[0 08 6] El 1 6 Jd^-t1S.fiW*©iaiMfWH:: 

*3V>T, h 7 4y 4 1-1, 4.2-2, 4 1-3, h 

m%?<<> (y-^^-Y^) 4 2-1, 4 2-2, 4 3-3, 

4 3-4, iorBlliSitSMCgs^ iHiii©2t 

'[^m^^^^mJEVCOMSr^-t-SC s y-T ^4 8 

-1, 4 8-2, 4 8-3, t.M7-fy4 2-l, 4 2- 

2, 4 3-3, 4 3-4, iOBl:*4tSgiC c s 

fc&m-tziswv'f y4 2-1, 42-2, 43-3, 43- 

,4, •r-*»fe©JRt) t a*-«ttJ!:J::t>, El l 7 ©S^EIfc: 

^— h 7/fX41-l, 4 2-2, 4 1-3, - 
•■•©^;}V$>C s ^4 8-1, 4 8-2, 4 8-3, © 

[0 0 8 7] #t:©Cs.7'fy48-l, 4 8-2, 4 8 
-3. •- ■■<Di4>h<D£W)9fiL&.. Ell 9iC*i-A s 1, A 
s,2,.4s3 kte& 0 si',. As;2, A s 3 

i.. rcSfiAs.l, A s 2 As 3fi, 7 ; 0mVK 

Z a o4 9,'j|«,/:H«)lfe*S. Httffa©*n;* h 

• [ o o 8 8 ], h 7<V -.fit 7^ >r»]f 1C g 

s „ c s v - ft vrassc c s-nz&R-rzr 

-h7^V4 1-l, 4 2-2, 4 1-3,,-,-ro^^Cs 
7^48-1, 4 8-2, .4 8.-3, ©JilJiHlft&^ltlSr 

^7^^4 2-1, 4 2-2, 4 2-3, lMltK 

7-f./< T.C4 4©tH^t , '>'^^*^XV^^*©^ 

[0 0 8 9] P$^«9ft^ 3 ©S^i^tt, C s 7-T V4 8 
-1, 4 8-2, 4.8-3, .-Sr*S**.SB*ntt«*©3 

C s 8-1, 4 8-2, 4 8-3, (DtyhlZ. 

®Hi-5«l*ifi]©^ h— **fc<:i-«*8S*>*. ^ 
©fcfctctt, Eli 8©&^EIlc*-rj; K7-f^I 
. C4 4©3t*>±*st)S^i:SE:^T^.!? ife^!Sr^r B 1W»wM 

[0 0 9 0] .^©J: 5.fc v Ky.-hR<EKSbfc*5t^T»i> 
K7^I C4 4©5i-t>±*st)&^t3l:*jT* s t)^S: 

J; oT^lbme:7>?r^^ vt/i't*. 5 r t fc©, 

.y-h7-f>-4 1-l, 4 1-2, 4 1-3, •io.fctfCs 
7^^4 8-1, 4 8-2, 4 8-3, ©^K)^«5 i: A/if 
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&<ttS. r©£Sb#a^£tt*Ui/h£^£tt, C s 7 

-TV 4 8-1. 4 8-2, 4 8-3, ®'«(t*^jet-Sfl?. 

H0t24S< Jte<5. 

[0 0 9 1 ] 02 ok, — mt ut, n-i'yfsxG 

AS^SKDil^iOV^ t — VM*:?:^:-^, ~© 
i/? 1 l/-v'3y^?)#X.5i> 3trise (± 
t>.bP9) , 3 t fa 1 1 (£VF#9) - ©RttWJfctt, . 

*UcJ:?K ■-fKa>jktt*mi£tz.h#i&mbtt&. I 3 

t r i s e — 3 t f a 1 1 | 0 0 n s t L< It 

|2trise — 2 : f a 1 1 | ^ 5 0 0 n s 
mc, rttO. 5m s- 3 tfiO%^b9 

0 %ffl&&* 2tliO 8 6 %#M£Sr*:ft-e;h^ L 

[009 2] -ii-p, Sr*>±«S9SE»i:itt>T^9*» 
&*m>m:3bibt>-th<nb LT, 0%^63%©fM 
Bfl. 0%<4 8 6 %©g£|fcl$li5, 0%#9 5%©ttSf 
IS], 0%*»9 8%©aCffiB*M; 0%<49 9. 3%©^£ 
B#W, 0 %0 9 9. 8 %<Dm&mWliPffl CT'fe -5 :t^s 
^ftirfc'S. 02 1 Kl, S XGA**^©^*;^ 
■11*rf^li!i-5»fi-fc*s»t<5JHW©*|t©-«**i-. 

[0 0 9 3] UXGA^**S©iSffi*/Tit© 

6 0 OH^x l 2 0 OBiTfc*) , ll^iR, G, B' 
©3 Ky h*»fe/i*c:id»6>. v©tt#*»4 
8 00 (=1 6 00X3)'*i45. 
[0 0 9 4] 5t^LfcSXGA*^*^;©4&# 

TM*.fS3,2 0#&R5t Lfc ii"* £ , 3B###JIE»)© 
»frtt, K*-f /< I CO»m* fvfci: LThfc, 

yvt (48007^y) ©s^wi-cA^dta*^, 

#0<J-e»:i\ ^ I COflSi UT, 5 (=1600 

/320) m#n%zti8. - 

[0 0 9 5] t4fc*>, UXGA$iK©I|^l 
fitfc^T, -3B*^W«ttSr»ofc»*mtt, 02 21c: 
^1-<t5»- v 3 2 0*©a* fvfcftosfB© K = 
I C4 4-1-4 4-5tfS, «ft*3V<^4 0 t figlj 

£*b, 7 l>* rffr 1 5 LTifcifi^^* 

>4 0 ©«R&©g$MFB# 1 6 fc-cNf##]*>f vf- (H=j 

[0 0 9 6] Z<DX ^l^UXGA*^^©^*^ 

C(Omtl^>mt VXMz.t$3 2 0*«r»!J£l,fc#. 

ttfc«fc1\ MJLtf 3 8 4 t°V©eR.ffl h'7<<s< I Cfcffl 

V^i, 1 3 (=4800/3 84=1 2^992) i@ 

OK^AIC (ft, lSli9 2 1fy(DTO 

t UT^fc^^Jt^-C, ^V^-f^Ifil 3#©5 

£TFi:*5. 
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[0 0 9 7] K7-f'< I C<D=>X HSMHcbofc 

«±© K5-f/< I C<D¥>-mm'ftiih, ^ftllffoT 

«>, ifi*m27i*!i&3;* h© J: 9 3 £ b 

[0 0 9 8] b ^Z>X\ UXGAS^5£©7k¥*£Bf 
IKItt, &&±, 16ms, 13. 3 3 3 /is , 12. 3 
08fis, 11. 4 2 9 (is< 1 0. 667ms, 10 
10 » s *S«fcT*9. '4 12pstft*5)tl,tV^ 0 r©$.& 
©<b£T\ 01 O*5<fcU*0 2 2©fl|j|feSrlimi-5fc«)iC 
fi, #Rtf-#$svvk¥*£f$M-e;fc3 9. 4 1 2m s 
»c-&*?'^:5^S?*Sfe5o r'rx\ 3B«MHSrfr'3ID?-Cfc 
5a>£>, 9. -4 12// s ©3##J«T©l#f?STjliRl-5 

of 9, fy^yy^W3. 137m 
[0099] mm\z^ -TkTjfeaEWPWjjs lens*^ 

5. 3 3 3fis, 1-3. .3 3 3«i s&g>tf4. 4 44m 
s, 1 2i- 3 0 8 n s t£t}t£4. 103/xs, 11. 4 
20 29»stj:bt£3. 8 1 0 m s, 1 Om st£t>t£3. 3 
3 3MElTOtV7"yymKt45 ( 
[0 100] 4*3, K7-f'< I C 4 4©m^j^©5i:*> 
±#9, ±*,t* j 9^fWI' (^/w— w— h) , y^y^y 
^JHM©K3e*sJ:tf K5-i*^ I C 4 4©m7l©2:*>-has 

3K, UXGA***SC©«ft*^*Srfp«i-5i^g- 

t-*j »t a wre ©ic{i ©-« 

[0 10 1] y_h, SXGA, UXGAO^S/T^© 
30 ^^^©^•(-o^T^T^dS, m*X, VG 
A, H VGA (half VGA) \ ! Q V G A (quarter V G 
A) ©=&**^©?^S*^igfi©^-&icov^T5E-<' 
5o 

[0 10 2] 5fei", VGA***SC©«ft**SHtO» 
-g•^c■o^^TSiBJ-r5 < , VGA*/TM0Mli, 640 
H^IX4 8 OiS^-efcO, 1B^*SR. G, B©3 Ky 

h36»fe4Sii*»fe» iB^r9-( V©^,*^fil 9 2 0 

(=64 0X 3) 

[0 10 3]-ic:t. jtiUfeSXGA, UXGA©# 

40 m7Ftt<z>m-&bmm<D0ift<Di>bK^ Ky-r^ic© 

mt)K'>-%ib LT^Jxtf 3 2 o*5-^]£Lfcii-5t, 
3^#JlEEb©^(i, K7'f^ic©»fytt 

LTIt <lf7^yt (48007^y) 03^01f 

&\>*Zbfrb* *«t?fi,-. Ky-Y^l c©<@iS:t it, 

2 (=6 4 0/3 2 0) fl#R££;H5. 
[0 10 4] -f^*?*,, VGASf^Clfa^Si 

ttJVNT, 3^S>J|gKj%^ofcli^Jc:H, @2 4l:^ 
•t-«t5J-, 3 2 0*©tb^f>-$r}to2{@© K7-f 
>< I C 4 4-1, 4 4-2*5, ^f B *^;/^yU4 0 i 
so ©^gUSS (0^-tir-f) ±»c— 5£©P«aSB£t,oTi2g£ 
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-f) i«iR$*tSiiKi/j:5 0 ©EII«*fcfi»^niB4E**lc*o-c'K7-f/<I C4 

[0 105] i©J;.5»-. VGA*^*^©^*^ 4©ffiAt>*n.«rft3ti-*i:fc'b'lc, ^Mlcio 

ICOlilA^^fti U-C«f!l^fJ3 2 0#«MRjeLfc» I C 4 4 ©«8*SrN/hflK:8a;3ers J: 5 bfcr t 

-£\ K7-f/< I C©«*J»2flr»tffc«>» 3B###JSg it), Bj^fJW»*«6)/ji^*frK:H:'<'r K?-T/< I C 

f\ 0fl;tff 3 8 4 tf>-©?Hffi h'9-f/< I <£>[B&&:*:*Sfc:H'Jt£-?#, wW«^jS:^:tS^e® 

^&hs 6 (= 1 9 2 0/3 84 = 5*910) fiOK T?# 5fc*; »[ft**««^*)co<StB»«*^^^IIBi: 

X 3 &<Dl&.Tk [0 112] £r^T% S^fcibf, 01 4<D* 

ftS, -i^Wf-f- H^lti^^^IK (a) , 
[0106] Sfe, K.7-f'M C©a* MeWfc'bOJfc (b) , (c) t*tt, y+ (T^o^-Y y 

t|! 0 D „3^ f©«tt9.(6:«*s»!#-e#5^i^?fc5. (a), (b) , ( c ) \z K?-f/< I COffiTJlalSg&IE 

[0107] HVGA*^roaftli, 6 4 0 IB»fWJ©*SlfcT?*>5.: 1 

W(5X 2 4 0®SSTfc«J* 7K 5 F*l6]CO®^^.0'' v "C»* [0 1-1 3]-H3fcf4, Q©rt$|Si^O-« 

VGA^St ISl i:-Cfe3r i^, ft-§-7-r 20 0 2 7 Km^ri. 5 D/A = 

*ici-o^T.t>IWlDl 9 2 0*T*fcSo Uc#o-C 1 K l/*— * 3 5 W^©Kffi^j[UBS3 6 ase$*VCV5 W# 

I CCOm^t'V^i: LT0Jx.tf 3 2 0*SrK3feU -i&ftT-fcSo ■^-'C. wd"Cfi, 
Rj££;tV5 K7-f/< I COfimtlHC2<@i:/i (a) , (b) , (c) fvffiTJIslgg 3 6 <H£jLk£-t2r, *N 

5„ »m*0<S«*rBia-i'i:'t-5. - ©W^Ih18S3 6 it. 

[0 10 8] — *\ QVGA«^S;©a*&fi> 3 2 0 HI 2 8 IC^rT £ 5 t'<7^ttB^S'7 

t LT0iJx.fi 3 2 0*Sr^3SLfcti-5i:. ; 3J*»«t [0 114] :o#Ay-«7* n 7 |§]8g1?|j&© tibial 

»©»fr»±, . K?-fv< I.CattUA£.vHfc& UTfi, IS . . . K3.6.»C*5^Tv 7r5.V*^JBW,.(a) , 

-i-^^®: (9.6 0.7^y) ©a^wiT'^rtA^ 30 (b) . (c) .IcaK/vx— ^7*ny©maSSr^-7^-t- 

-iVM C©{@$ci: LT; 1 (=3 2 0/3 2 0) ffcT— ^^URi'*-*. r.05«t5^v ^^y^ffl 
£3*1,5. • • , • M (a) , (b) . ■ (c> fcffl*|Sl»3 6*ffJh**S 

[0.109] tr^-e, «*.tf, **«fcVGA«*n «»m**rffi«-i?#5- 

BM VGA (mo d e -4) t/T*Stl±, [0115] i$^r?'( V£:fE!Krt"<5 K^'f-'* I C 

*3lEB*Mtt3 1. 7 7 8 m sT'fo^c w^T* 3^SS — ©7~^ ©S^&^Ko^Ttft^-f-S,, lift. >£i&* 

4rtT9lRT?fc'5^fc, 3 1. 7 7 8 » s ©3##Jt*T© *^/l'4 0l:(l 1 HI 2 9 l-^i-J:.5 0l]x_fi3<@© 
^ra-CS^i-S^S^fcio t^yy^K K7-f^I : C4 4-l, 4 4 : 2,. 4 4-3!rftftLt^l 

iUO. 5 9 m sKTfj55: t^t*5. QVG 7-f ^fta©E1t***r»'0 2<B©p< * V BSg ( 1 ) 
Aftii%Jrft-CfS, 09^tf7K¥5fe*^Fra*6 3 m s b-t/S «> 71, (2) 7 2 *s«Jg£$nTV^. 

S^fiJT-^^yy y^Wl 0. 59mKT ' [0 1 1 6] ^Lt\ ^y0&7 l»dl 

T?*)5wi*s^R2:*5.- ■ v^©x-^ ?Sr|EtS U -yf 1 7 3 Sr^O 9 

[0110] K7-f I C4 4©ttl73)K^©3:*> ^LT^coi ^.yoOTtl^.tDlElK? 21Cr-^Sr 

±i5t9 v i*>T^9^ (x;i>—u—h) s iStSU^^bs ^.-f 5^7 3 icjUft-f-S^i' y^7 5 T* 
^ra<OS3t*5«ttJ ! K7'l'^ I C4 4©m7J©S:*3-h* s -- R<D^-^jl^:LT^^y [Hl?S7 1 Mb Rr- ^ Sr^^ y 

y&MkiLt>T&'9fcl&k<Ottfomz^^Xit. 5fex6U ^ 7 4-lSr?> LT 1 ^iS^-ffi L-TT K?*'* I C4 

feSXGA^M©S^tlS)i'')-i« 5 fx.S. i2"; 4-1, 4 4-2, 4 4-3JcS^^, »c{c:G©^Sr31i^ L 

6»C, VGA, QVGA©«-*^*SCW?Sfi«^ig«Sr. TlSl^CG^-^ 5r 1 7^ V^Stii^ ft^t- B <Dfy 

[0 111] ffl*.tf3R?#fMn&£*;'. so [0 1.1 7]ri^©l >-JWMKttp«* y' 0SS7 1 
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fcJ:oTISfc«:*jftLTWK.-HKWfc, -#*K©K7 
^^ICCl Ky h-fOTK^Ky h»#©7*-*&l«B 

fta%/<*/i/4 0 i7-f J^©x— * 

r. fcT?£fel 7^^i*oBiftS:»J*UXtv< 0 r©tf^l . 

fcMiliSifc x 3 @#|& t) jgi-^ 1 1 tfc© # 

£ft5. 

[o i i si kzz&. ^<Dm£km^mm<DiBimmte w 

ii^ti<4ottTP5„ -tfilirUT, SXGA 
0 OMH z if <Df-;?teS W h-Cfc 9 « Z.<Dm&V 

[0 119 ] *rrt\ *|Ot»»K:*JV^T«:» «$:© K 
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